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Abstract of JP 2008200043 (A) 

PROBLEM TO BE SOLVED: To provide a novel replication-deficient adenoviral vectors in which they 
harbor at least two lethal early region gene deletions (E1 and E4) that normally transcribe adenoviral 
early proteins. ; SOLUTION: The second generation and third generation of the viral vectors that have 
at least two lethal early region DNA sequence deletions and can deliver the exogenic therapeutic 
transgene to the body cells are constructed. These novel recombinant vector can particularly be used 
in human gene therapy treatment whereby the vectors additionally can carry a transgene or 
therapeutic gene that can replace the E1 or E4 regions. Further, novel packaging cell lines are 
provided that are transformed at a minimum with the adenoviral E1 and E4 gene regions and function 
to propagate the above novel replication-deficient adenoviral vectors. ; COPYRIGHT: (C) 
2008.JPO&INPIT 
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1% © ffF 8$ (c 43 ^ T , &&&!&&<OM&l3&V b 5 >7>i?->%m<Dl£&Wm&2 tift (En 
gel hart?) , 1 994 : # # i*F £ $ 1 4 ) 0 L L ft £ , t sDBPtSli, in vivoT*5t£ 
^iSttafi^Stt** U £-£3 C t #T- * 1\ Ltctf-DT. Vt W it £ ? « 31 * ^ £ K 51 K 
t5a*'1!f%l\ in vivoT?££fclftWiB£?«a*iiK*afc«>fc:r7 f y' £ ;1/ X 

5. e i fc «k tf e 4 m&vinmox&K. * o *isa*«ttic « nfcs 2 3 ) mx 

CINRfffAlK 1 1 Graham & Prevec, r ft ffi ¥ W S fc *f "T S 0r fc ft 7 7 a - =f- J Ell isC 
fi), Butterworth-Heinemann, Boston, HA, p363~ 390 C 1 992) 
[#^fSXl2] Rosenfold?) , Science 252 ; 431-434(1991) 
[ IE fF £ UK 3 ] Rosenfeld?), Cell 68; 143-155(1992) 
8* 4 ] Ragot£, Nature 361 ; 647-650(1993)] 
[ IE 13 I* £ 5 ] Berkner, Biotechniques 6; 616-629(1988) 

[lEfSfrX®; 6 ] Kozarsky S Wilson, Curr. Opin. Genet. Dev. 3; 499-503(1993) 

[#iWii7] Berkner, Biotechniques 6; 616-629(1988) 

[ # fr & 8 ] CrahamP.. J. Gen Virol, 36; 59-72 ; (1977)] 

[ # t# ft £ S5 9 ] Rich. Hum. Gene. Ther. 4; 461-476(1993) 

[#is«il 0] Engelhardtf) , Nature Genet, 4; 27-34(1993) 

[ IE ft £ iffi 1 1] (Kay, Cell Biochem. 17E; 207(1993) 

[ # f$ ft £ 8X1 2] Yang?>, Proc. Natl. Acad. Sci. USA91 ; 4407-441 1 (1994) 
[IN#fr*SX 1 3] Mlttaia, Virus Res. 28; 67-90(1993) 

[IPtffiil 4] Engelhardt?) , Proc. Natl. Acad. Sci. USA91 ; 6196-6200(1994) 
C « W O HI w 1 
[ 0 0 0 6 ] 

Lrctfr>T* *mmtt-®ic '>ft < 1 1, 2 -DtDwmmm d n a e$u#** l, {tone 

-r;l/X^f^-^}ifit-r?.ilt{cJ:oT. a«EfiJfflBTfli*SB 1 ttftCTfy^^AX^i' 
ft IC # « W ti , '>ft<t^20(Dgj?EW^*, t4*)%E l6J:tfE4Sl»|«*ae?* 
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5 0 l^lcioTttLO^^^-tt, E3«WiH£?ffi«tffcfcLTl^Tt>«fct'>. J: OH 
JgftlCfi, CClfex'J'f^^^H-l^ El£fcfiE 4^^1**1 fr£>Si$rtlc?iA£ 

[ 0 0 0 7 ] 

*^B<Ot^ lOCIWB, El, E4fc«fctfl|£fc«fct>E3»i<tffc$lcLT^*fc8l 
tt7fy)^il/X€E K E4*LTJ§£fc«fc&E3©ji£?flB«081te*:fflliliL, < 
UT, El, E 4*LT*£fc*D E 3©DN A«8tffc*Lfc±a©$2mft©IBl!&*. 10 

(c$>s 0 tHj!&£i»iffliS!&'&«*sns#$L^><'y*-^>^>iflS3& (2 9 3*ifl§£) 
a, ^■(oy>'Arttcffi3i$nft:77 J /'i"r;i/XEifc«j;o r E4jie ; ?^^^^ ; s-rso # 

fcO-HDIIBaifcfcVTtt* Jtv >T-i/y yMM&&. *Hi4if 2 9 3 -E 4 HT 
fflfeZ tit 43 K) , y^^X h ^i^JtcS-^t American Type Culture Col lection(ATCC), 12 
301 Parklawn Drive, Rockville. Mary 1 andfc 1 9 9 4 ¥ 8 n 3 0 B T* $ ft 5 ft , ; ?" 
C T'ATCC# CRL1 171 1 £ I/" 1 r> SltTl 1 ?!. 
[ 0 0 0 8 ] 

1 OODaWti, El, E4fc t fct>*if^(Cj;DE3cD«S^^^^Lfc^att 
T r / * ;U X O E 1 , E4teiff«^tiDE30ie?««0«SI*«aU, fr<L 20 
TE 1, E 4 6,»:tfi^icj;!) E 3O0 N A WUKCJjiLftliiEOJB 2 tt«0«l!A7f 

5o t h8SIBISSi!)^ll?nft»l LWW ^r-^>yai)H3K ( 2 9 3 SiBS^) tt, 
2 9 3-WflSy/ Art KfflJ&Snfc A d 5 E 4lg?Cl'h^lOR F 6iIfeJ;y7f 

#T* 2 9 3-OR F 6 £ L T P /£ £ ft , h^*5lcI^^T American Type Cultur 

e Collection(ATCC), 12301 Parklawn Drive, Rockville, MarylandfC 1 9 9 5 ^10^ 
2 5 Btt^T'f K^tl, ? C T'ATCC#CRL11990t l> 5 »¥ ft * g T 5 0 
[ 0 0 0 9 ] 

*5SWOt^ lOOIWB, El, E 2 A*itf«^ti0 E 3 IHUI* 1 ** LT^5X 30 
attZfV^-Ol/XCQE 1 , E 2 AtlTi^tiO E 30jlfi^«S«0#^^fflfiiL, 
< Lt/E 1 , E 2 A^LTii^lCcfcO E 3®DNA«WtffciHl,fc±aE©Si2tStt© 

%z.t\zibz> a \l Y^mmmi^hmm^nrc^^L^^y "r-"jy fmm^ (293a 
Ba^) a, 2 9 3iiisyyArttcffi3Asn/'c7r/^i'^xE 1 fe-j;tf e 2 ai£?ir« 

[0010] 

9 1 OOlWli, El, E 2 A , E4*3jctf^-&{C«J:t)E3^^*^5feLT 
lf^X»tt7T/i''f;^OEl, E 2 A , E 4 f- LT'»^K J: 0 E 3 Oiifi : FtB«<0« 
f£ £ fB « b , fr<Lt, El, E 2 A , E4 j e-LT»£fcJ:'JE30DNAffl*#fclIL 40 

7t-v?>yifil ( 2 9 3 IISS) tt, 2 9 3 liy>'i»r1l<:aiiSnft7f/f^;I' 
XE 1 , E 2 A 33 £ t>* E 4ief5l«5^St5. 
[001 1 ] 

# 5g W © & ? 1 2 9 3 *ffl fl§ rt tc E 4lg?:iAt50tiffl^^577X 

5 F^Iit§Ctl:^5, d(01fffla^'7X=Kti, E 4 7Dt-^-tf^!l0Ll*^o 
--fytlf^, 0 - -< > £ > , o-itFFD7^, -> h- ^ o A C , h ^ o A C * 
* -> ^--tfJt^tt (f7"a-7 HV) &<fctfy;b#:d'yfcv^fccfc?&CRE*S^'r£*> 

^^HfctoTiafin^nsfflBSsi^^^^yae^T'H^^nfcTr/^-r/i/XE 4 is« so 
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£ ^ A, T* 3 „ E4ite ; F1Stttt, J:20^7X5FrtTCREB^nt-?-lL|SL 

tiitfp I K6. 1MIP (a) - E4i:LT|p|^^n7^^Xh^i^lC»-5 
VTl 9 9 4 *8^30 ttttT*ATCCU:$Bt£ ft, "P ATCCS75879 £ ^ O ffc % § It fc V 

*58HH<DM»ct>3io©aWfci:, 2 9 3 9BflSrt(cI/h^SE 4lE?Ii, o £ 0 * - 7 
yj-r^^y^b-A (ORF6) I«*8^t 4^5X5 KSJUHtS C 4:t*8. 

asi^7x; fb, E47n*-*-#fcjOL, LA>ta--f>ttfy, 0 - ^ > t tf > 

, a-JtFFn7^>, -> F- * a A C , •> F ^ a A C t + ^--Ir'll&ft ( +r 7 a - -y 

RWt'm * & * > a * - ? - -emms titc e 4ie?i)io7f /■j^/I/xor f 

6»rA-£#/u ORFigg^Brtf-tt, iao^7X5Frt©CREB^n*-^- 

^il/XORF6Kfrfei»', pIK6. 1MIP (a) -O R F 6 t Lt|S|S?n, 7 
^^X F^I<I(ca-3f 1 9 9 5 11 0/325B t* T? ATCCfc tftt S ft , * C T*ATCC#97325 

COO 1 2 ] 

# 58 0fl © S fc & ? 1 OOlWli, 2 9 3fflJBrtfc7"7V*-OI/*DNA|g£tt*>^* 

5 (DBP) ^3-Ft57f/f-l';l/X5 E 2 A!67?:#At5^7X; F5:S«t 

11^7X5 Ftt, E 2 A^nt- jr-*i>j!OL, Lfr&a-'OtVy 20 
, 0 - Y > t t: > . o-JtFFD7-f>, ^F^nAC, is V 5 ti h C * * z/ # — Mfc 
£fo (^7a^7 FIV) S {4 A u y £ ^ fc «t ? ft C R E * * ft £ £ o 

Tlilfi$n§?fflffiS§**;U*>ilfi?7 P D^-^-7?ffl^!^n/c7 7-V^'f';UXE 2 Al 
fi?fll§E£^A,T*j£3o E2Afflfi : ?lfrfrti, ia07'7XU'rtOCREB7 , Pt-? 

-ic^rnt? *tt(Bt?ats*nT(/^«o »so*««a t *s t a * ^7x;f« s 7f 

/■7^;l/XE 2 Alg^feitf, p ( K6. 1 M I P (a) -E2A£L-t|pl££ft, 7 

if^X F^SEl^f 1 995^1 0125B Ittft A T C C t^KJtlf l ?-ATCC#973 

24fcl^5»fffc*£ttfcV*;*aWyfcey7n*-*-*ffA,"t*J«*«, 

#58 ATOMIC & 5 locD@^fi, in vivofc «fc tfex vivo«g?!£Jft£> ft * <D F7>X'>'- 

y^fl^tS, ±tBTH£«ftfc»2 $fctt»3ffitt0liiJI*S$^UX^**---l?i*?L 30 

6 3 „ fnftiE i, E2A*fcttE4©&$£ii{*£^;ux©«»*3£# , *"s«»®7' 

r7 ^^;I/X?7J^af5?ffi«Tff^afE^^nf;lBIBa^^jiiE^nTt fc [Grahan?,, J. Ce 
n Virol. 36; 59-72(1977), Weinburg£, Proc. Natl. Acad. Sci. USA80 ; 5383-5386(19 
83) J: t>* Brought , Virology 190; 624-634 ( 1 992) ] 0 U t ft £ , l/> ft 3 MBS £ fc 
, 2 ■DOlgffiKOiiSBWlc *^offlF*Wiifi-effi«-r S c fcfctfti^. F7>Xf(D 
S20^Iiefiail (0B*.tf E 4) fc<fctf E 1 £Mt fc <k il <9 J: 5 ft 40 

21 (Sfctt-PtnWT 3fiSfctt 4 fi) 0>:*?;$tt5it^'7'f;l/X'<^ ?-ce« 

chtcko, ^ffifiJffloIfllft^iffi^cD77 ? /^i';l/X-<^7?-<D^^^iiJ^-r^i:i:^ 

COO 1 3 ] 

7r/*-r;UXfflWffi«(ER)a£ : ?MIJ6©Wftk:.l:»>, E4««©fcfc©lS*, $ 

g^/S^ISSf 5 C £ £ ft < ft 5 , t ^ O £ £ £> o /c [Sandler £> , J. Virol. 63 

: 624-630(1989), Bridge & Kether, Virology 174; 345-353(1990). Rose & Ziff, J. V 50 
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irol, 66; 3110-3117(1992), Bridget), Virology 193; 794 -80 1 ( 1 993) <fc tfBett 5 , J 
. Virol, 67: 591 1-5921 (1993)]. LfetfoT, ffllft * S 7 r / £ ;!/ X ^ * * - 6 © 
E lfc*tfE4iflf2 ; ?1R«©2a©|l&Ste«fc!K ttttlHB9fctt-4-«1Ittnttl!&tt«tt©ffi 
Btt»SfeJ:tfthO(*rtK:fettSiftffittJC*«r*JWK:a/hl8lc*sSA«^SfcttJ»£-r 

^ 5 ^ t - r-£iR§t3c©^**-&©git£if*£-&3£^?tt 

[0014] 

# % H£ © - O © Jw ffi fc T «: < E 1 fccfcth'E 4^att7f r y r >-Y;l'XrtcDE 1 £ <fc 

fc . E 1 bl6?Si ( 4 9 6 R^>/^I) £ IS O S ft iUC 3 E 4 ffl £ ? 
£ 1ft [t-^J"J-f^^7U-i (ORF) 60 2 9 4 R?y^^S] <D 1 O ti iS^ffl AS 

m r n Affimzmm? zmmttft*. *©«*, ass* >^ it-fa/t^Uri 

dge & Ketner, 1990), E 4 tt SSff W MB © ?Ett * HS« L T fc 

COO 1 5 ] 

9 3 «i Jia rt © e i aae^iftoh^vxiSttft^jsisnTtft, * a w c * ^ t (± , 

E4/a€-^-5, «Ufi«H*;l/*>3ie^ ^a*-*-, "T * fc % c R E 8£tt * > 20 

/^i (creb) fcpftfnsgiH : fk:«fcDiBflssnsafi : fPB«i"rs. e 4^ 

Pt-^-tCltiStiS/ot-J-li, Kim £D J . Biol. Chem., 2681 15689-15695(19 
93) © if © 1 5 6 9 5 llC$5ai lcnh7 7^?nfta-^>t:lfy, ^ - * ( j3 ) - 
-fytlfy, a-di-Vhti^y, isb?ul±C, h ^ o A C + p# (-fr 

7a-7 MV) , ^/l/A^y^if t^oft C R E Bfa^S n/ilfif 77 5 'J-Otf 

zmisnzo L^Mmmmicts^r iz. cREBT'i^iii?nfcae?7 p p : e-^-ti 
^xf>ttf>'7 p D*-^-ffi^©i e 5 tsawiBW^. isv^ifiiBitu^/u"paaafi^ 

58 SI £ IB »J L , c AMPS/cfiTT-;l/^^7-Hr)Stt<btt©il*lcJi.gLTaSfflfE : ? 
?g^© U^/Ufc^*£ # 3 C ftfc [Su & Hsueg. Biochem. andBiophys. Res. Co 30 

mmon, 186. 293-300 ( 1 992 )] 0 cAMPJSSSI (CRE) £ nf fcf ft 3 8 bp© * 'J > K □ 

£ IS tt , iT07fy")^;^8ffll(5?/nt-3!-tt, cn^JDlie??; c A 
MPOl|l:*ft5f£i§tt?:tO{.0(CtSC R EiOSi5;tSlT^§ [JonesB, G 
enes Dev. 2\ 267-281 (1988)] „ E 1 a h 5 V Xfiltlt* <t ^ c A M P H^tf , illft 
^ArLXA^^LT/f/f^^XSDflUE? K»Lffffl*Rtftti:liSieT'fe?i [Lez 
a & Hearing, J. Virol. 63: 3057-3064 (1 989) is J: t>* Lee £ , Mol. Cell. Biol. 9; 4390- 
4397(1989)] 0 X a - 4 > fc. tf > 7 a €• - £ - T* © E 4 7 s a * - £ - © B $ ti > E4 
Ifi?±Oc AMPUffrBE 1 a h 7 0 It. #«iPiK:*5i^Ttt, 29 

3*BflSrtKE4fHi*©£fiEJ>J##AStt, fr< LtcAMPOi#««S Is $ £ ft fc ffl 40 
tert-p©»J»*ftfcJB , T?©E4ffle?»afcfc^Tfcfc£$to-Cfc5o « K , C © Hfr $ ft 
2 9 3 - E 4 '*-y *--y~Virmm%tt. E 3fR^©^^*W^;UX©4#i5J^14fci5»^ 

E l*J;yE 4X*K1)IIATE 30^*^tSt§7fy>^;l/X 

[00 1 6 ] 

<fc 3 , Finer?), 1994*3 <t tf F iner £ W094/29438© ■*> T* IB 3$ S ft T 48 *P tfj 

pIK6. 1MMSV-E4 (AE4 p r o) lip I K6, 1. MMSVNhe (Finer 
6W094/29438) fr61l?n, MM S V t - if - T'l§8!^ 5. tlT E 4 t - ^ - 
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* - (4 , afe«F*L<t4v>>Xft'6RI»Snfcfc©-ea&«RlA»l»07'/I/77'-r>l:kf> 

8StLT|6tl5!fSU^7X5Fli, p I K 6 . 1 M I P (a) - E4t 
nfffi^ft, ZTP^X b &1fa<D0kl%lc StJVTATCC, Rockville, MD{C ATCC#75879 £ Ltf 
ItJhtl^,. C R E BTiiJn, 7r/ , ^/l'XE4ifif»ifr 1 0RF6$fttt7 

* 5 F ti , W^%Hi:LT±a><DpIK6. 1MIP (a) - E 4 F*ffll>Tl 
^£ftfc 0 7o * -ft L (0 E 4 ffittfci , a ¥ > 7 a * - $ - lc ®m L o £ ft 10 
It-aSJnSp I K 6. 1MI P (a) -OR F6fcitf p I K6. 1 M I P ( a ) - 

E 2 A 7v X = K*i*tSt<, E 4 ilfc? £ fcli E 2 A®&?ffi®<DO R F 6 St*© 
P C RiiltlftL/io ; ?-ft ; ?-"ftATCC#97325*5 <}: Q"ATCC#97324£ t Ox"7X (a) - > 
fc£>te«l£L5*tttt?*att£ftfc±iffi0OR F 6 J: E 2 A <D 7 7*5. KOW«« 

= FA*. ATCC. Rockville, IDKSItSnfe. *8WKi5t, -T > 
tf>:7°nt-£--<7)fi$K:*5^TC R E B-efHISSnfc^at-^-O^rnfrSrffifflt 

[0017] 

#r#i& 2 9 3 - E 4 rtv*r-i?y?mf&&& E 4«8fc«fc ■? $ & L fc B ft *2 SS * ft 20 

, «2 9 3«flafcHi;»i8fej:t;jfsiit«**Lft. coaa-r^b^^ v^a-^ 

>ke>7 p at-^-<^SiJ©TT-OfgU^;l/(DE4ja{n?l8il^m±llfflfla^>^^S^^ 
[0018] 

ISS7f7^^X, H5d 11014 (Bridget, Virology 193; 794-801 (1993)] it , E 4 

fis*rtfc:a5Efcfc*ffl#u wi6 2iHHfiartT-«^tii«L^5;:^frp,, ±$©293- 

E 4/<«y ^r-i?V^UBfla360ffiMW?Stt*ttSf ffl 1^6 ft fc (Bridge & Ketner. 

1989) 0 W 1 6 2 ill BB^ «, 7t/^ /ME 4 D N A |C i o t flKi^ tl/i^D (+r 
;!/©»«) IB BS * ?? * !K E 4 t / V )lZ<D®m*mffi? 5o H5dl 1014$ f ;l/ 7, 

tt , f KSOLftU^rt/CDNASiif SCtii^SnTfeO, fOBtA-JJXJcL 30 
fcE 4H$rt7 5 ftH§<DOR F 4 Cgi LTtl^ >/^g*^filit?i t ttf T't4* , -5/': 
[Bridget , (1993)]„ Wl 6 2 SfflflSrt 7? 1 £ 2 ft fc fe <D fC 3 # ffi 7?H5dl 1014$ )l 

Xfc&£Lfcfffllfi£ff«jESft;fc (WTOHJiCTl 1 *©£IV, 1 S¥fc£tf 2 

ck) . 

[0019] 

fe a 1 oO*]»!Bajcfe^r*4, * 58 Witt* *awo«raft/<»y y-^^^IBflaRt J: 

ffl*(ciea^ftTv>§ rsisx7f y *>r;i/*j riix7f/iiff')^/^j ( 
3&8ffi#»7?ttM**^;i/x^**-fcLTfc»6ftTi/'»s) yy^tf 

ft L , CO^^XliSt F7>Xv;-y%iiiLt^5 0 * ffl HI ft 7* (i r||S^;|/ 

& £ ^ , ffl xtf 7 -r / $ 'T ;V x fc «fc tf A AVfc^-3fcWj£©>2>'Ol/;*0Ci:*ft'5tf, 
g S Si «W >l/ XtC t± !,■> & 3 F^VXi/'-VtlSSnTl 1 *^. HCOMM<0 1 O © # 5£ 
<D ffi K *S ^ T ti , ±a>«|fr^ 2 9 3 - E 4 -7--->*>yfflfla^«, Ad 5/AE 1 ( 
P - g a l)AE4fci^tfft*IB**$^;l/X©ffl2l&TC*£»a**©»Cffl^5ft*o 2 
9 3-E 4 >1 v 'T - is y if mM&it . 7f7 /1/XI1S5 E 1 }3 «fc E 4 itfi^ Si« 
*rt$LT^4tf, rf r y^'(';UXifarfa<DP^T*cDi6b^;l/(DmjfiWfc«J:a : S^Wffl|p|tt 
© fc ii> , 01 *. tf iliL S g 2 , 7 J: tf 1 2fcl/^fc*©ffi©lliliftS!©gj!S!*5J:tfe8j;t7 
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<fctfffl»*7?V'>'ni/**» w t k 82 a? -r § * » m © % © m © r =f / •> -r ^ x ^ •> y - 

> IB R 6 « » * 4 c # ? * * . 

[ 0 0 2 0 ] 

In vitroBffttt, INI i F^Wth!iaflSrtT*<D*5gBfl<0»T^^iSi«!^7ry^'r;UX^^^ 
-0«»*H^ft5llfiS!tta*twSf, r-5yX5>-:/£E0$!j*l4t£*0E 1 fcft 

7r/>>-f;l/X'<i'*-<OJl{tK*iV' , T^*«ftBJWWW3R*-pa&5 0 *fgf«©2 9 3- 10 

,fc * © fft © * ^ /I/ * ^ * * - « «!R ^ T — IR te S ffl * fc « T * * » 
[ 0 0 2 1 ] 

AKLT, t ? l o©3?j58!i1ii;: fc^Tti, lao^iiitiOE 1, E4fc 

«fc tf J: t) E 3fcjtaATfcfc*«i»**cfc©T*4««*77V*>f 

^ifi^lCit 5o C © 0>J K iS V> X » , El, E 3 & £ tf E 4 © ^ * (C ftp A T E 2 A 

aaLTiastift, e 2 Aie?i»(i, aas^y^H, Rttwicii d n Aie^tt* 20 

y/^KTfcS. C © 5H5 ^ fi , ±$©£?&*iftl©tt#T-E2Aiifc?tCttL1&i6L? 
3 T* S *S £ ft ft K # 7 P ^ - 2 - © MS? T tc E 2Alfif*i< C £ K £ o T , 2 9 

^e-*-3:fig&-fS©l;:teffl;*ft£±i£©C R E Bii©?n/citfi?i:|BIi:775U-^ 

[ 0 0 2 2 ] 

(ITRs) fccfctf^^ ^-^>^S/^^;HB5>J) [HeringS., Virol. 61! 2555-2558(1 
987)] 3o«k £ >^ * H9.E5U [Ghosh-Choudury?) . EMB0 J. 6: 1733-1739(1987)] ©& 

•y y - ->* > ^ ffl m & t mi * o toifla^tt, m . u . 1 1 . 2 m & *^ e. *9 9 9 * © 7 f y 

£ ^ /U X D N A SB ?i| £ ± iZE © #T *! 2 9 3-E ^IBRrtfcWA'tiCfcfc.fc^TtttS** 

a^T-t?,. ±}£©7fV^A/XDNAffi?i|£^1-6'/^X5F£$^L, 29 3 
18a^h7>X7i^i/3>t§tttfTt5, C © D N Affi^lte. E l blE?©a 
5 £ ;l/ X « ifi ilfi ? © 3 ' $ T'©SB?iJ%at>t [SanbrookP> , Cold Spring Harbo 
r Symp. Quant. Biol. 39; 615-632(1974); Ziff & Evans. Cell 15; 1463-1476(1978)] 

„ #xsftfc77V v j frxmwitv j nxwmmfcTts e i afc^t/E 1 b£i& 
s 0 w * w: , ? /i/ x as * > ^ * s % n - k t 5 « m m e ? is $ * , 82-1 oe«a 

#5l)$^toc R E Bilgp$nfc7 p n ; e-^-©$iJSIT{cB< ct-i'T'tS. «W /l/ x fll 

^^'J>«#aTtlSfil 0 5 |g(DlSl/^;l/?:tOf h7t^i"Jy[r>S147Pt- 

Manfred & Hermann. PNAS89 ; 5547-5551(1992)] . 
[ 0 0 2 3 ] 

;UX|ffi<f (AAV) /Vy5r-^>y«|fla»KH"r*. «fffi*ffi*ltt«J8l3Rtt, E 1 a, E 
lb, E 2 A, fiitf E 4lfii t ««fiJ:tf , >-f*XlilRNA*3-Kt5DNAE?J 5 C 
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u. 2 8 ~ 3 0 £ CO 6 0 0 NTsbiH£) [Mathews. Cell 6; 223-229 (1975) *5 <fc Pet terson 
& Philipson, Cell 6; 1-4(1975)] E lfeit>'E4>:* 1 Tf/^^/^OE 2A 

si, Mtncif^fcj;^ e 3*ais-r*±a<offl?)fligsLft»jso2 9 3 - e M\^>r- 

-r^xf /ilifSSA A v (±«/h^^i/XS^^#A,T*^4lc-t^-r\ i\y >r-i/y7K 

AA F^|il^h7>'X7ii'->3yt5i:tia9T4^?n5i:ttft5a 
[Samulski 5> , J. Virol. 61; 3096-3101 (1987)], M fc > £ <D ffl Jft £ 5> & £r * tl fc Hi & 10 
x7T/B#-)>f;l/XO'S^?-lft(«SSA AVli, ^\;l/^-'>-i';l/X. •f&fc-ST' 

[ 0 0 2 4 ] 

5?LTti^$n/-c, MtCto l-30HiOAAV/W»-^^yifiSKHt4. C O ^ 
•y * - > ffl IB £ ti , El a, E 1 b, E 2 A itf E 4 IE^rIM, ^ll/XllR 
NA^a-K-r§DNA ; eLTWtoWtCAAV'i'^;l/XliIgi (r ep) ilfi^nR^c^rt^ 
tlio :flreplfi?«*tt, AAVlfifSSOhTi'Xmiife.ttfAAV DNA 
££t£ t o T & S <E> '> & -DiDmm (Rep) Jy/^B%a-Ft5. [ (MS 

fcOI^TtiBervis & Bollenzsky, Adv. Virus Res. 32; 243-306(1987)* #S8<D C t ] „ 20 
Ctllt. P 5 7a * - £ - [ (Yang£ , J. Virol. 68; 4847-4856 (1994) ]£: mi j$ O C R E 

Bmtot£hfcm&?7T*v--frbmt£tirc&m'7u*-jt-vwwi-t&ik-fiv, e i> 

E 2 A, E 4)l{E^®1^^3cJ;0 :, i'-I';^7.H3lRNA*3-K•r€.DNA.SH?ll*•rT(C^^ 
f^§±iI!OA A V^7^r-->'>i'^04it A A V r e p Ifif li* SA-TIi C i: C i 

'N — >J7 ■< ;1/X (7fy^*X) fcfffrl*, Rep-t$2 [Muzyczka. Curr. Top 
. Microbiol, Immunol, 158; 97-129(1992)] 0 
[ 0 0 2 5 ] 

t>d i ^(Dnmmmicts^rii. * « rat* , m o s s§ t- s a l f; a a v ^ 7 y - ■>* y ^* 

fflfla3R^6m«UT*JB4ns*>-5 lOOffiftA AV/^y-J'V^ilBRKMtS,, 30 
C O -y - 5? > ^ ffl IB H , El a, E 1 b, E 2 A, £ ;l/ X §8 31 

RNA*3-Ft5DNA, AAVtf-OI/XSSCrep^e^ffiiS, f LtftSO^t 
» A A v * * -v yae^lifi *t^HSfi*li, * + ^J/K?^/^«7r 

^ U - , tftb-SVP 1, VP 2 tiitf V P 3* n - Kf5[Janik5, J. Virol. 52; 59 
1 -597(1 984) ] 0 300m R N Ait©^fi!cli p 4 0 i:"f ifnSf-O^nt-^-^fiM 
te^nS [Janik?), (1984)] „ C CO ffl £ ? fl| $ fcfc , C R E B T* M B 2 n ft 7 n * - £ - 

p 4 0 7u*-#-*m&* Z £ £\c£?T ±mv> A AV /<y 1r-i?> ynfbJkfttm** 
SnsctC&S. ttl4A AO-C;bXtsJ:tf8l|fi36fr5ftaSftfe j e(Oi»i'>^* 
7tt'\*/<-')'f;l'X (7 tV £ ^ ;1/X) £{¥*>f\ «/]M&3lS'XB**aA,T?^3fc i r 40 
If ^ V [Muzyczka, Curr. Top. Microbiol. Immunol, 158 ; 97-129(1992)] „ 
[ 0 0 2 6 ] 

Mfcfe^lO©*«»«t*J^Ttt, *5gB^«> E lfeitfE4<0iSA^*L/':^i' 
*-fcJ:tf'>-f;l/XOeai©fcii>0«f^©2lttft-'W^r-^>^fflE3R«ra«-ra. CCO 

-r&fr^*-7> l J--rfyy7U-A6 (OR F 6) liOiAlCtotiit^n, ± 

a<o 2 9 3 - e 4 t op as a? nsfflHa^ t m c®mttm&? ek e ui[f2i>:x 
(ci^t, e 4^^rtT-#^p,ni>fee)t*?)tBiBi^ffl^^*^corp^SA^'ji^?n?> ! £.coi: 

ffiiftS. fr< LT, 0IJ*tf E l/E4^*ffl^x7-r/^'T;UX(DffiS^nfc^»£C0 50 
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t£Sfe«t OF«fitt, & 7 t S V 4 to* (RCA) fil ? lc <fc 6 ft 5 JJf §3; 

fc£<#fcft^fc©-eft<T«:ft&4^« COiOfi^ftza^y^-^V^WIflaJfi*^ 
(3 Hi f *c R& fc* , E 4ite^tH^<D±fiOf^t>'3fC 2 9 3 IB AS rttc , OR F 6 3 - 7 f > 
ffi $ (y;i<D6ffl*'fiAd5?^l/*f Fl 876-2756) <D # £ # tr 9 1 0 bp© 
DNA77^)<V^#At5i:tl;feofto K # © E 4**8fi^;b7ttaj <»5 

o i^^^ittsii^^-rtoiitT, or f ecia^s^t^iwicia'i! e 4^ 

, H5dll014© E 4lirt0 2 00ii!*<DiStLtONT 5 575-2845 : H5d 1 
3 6 6F*J©^£©lR)Ui£?£; H2d 1 8 0 8 (DS^ISIIE^rt (D 9 3 2 / 9 3 7 6 2 9 
42/2945 ; 43 «fc tf H 5 d 1 1 0 O 4rtC9 8 1*^ 2 8 4 5„ fflii$tlfcORF6 
DNAKtfrt. *f ft E 4«X*^fiflt5i«A7f/^^;l/X^^?-(0F a llCll 
■fSEyjtffcfiOLTl^SCfcfre., fl[B]ffl#!!*.£}ILT©E 4 i^^OlSl^SWlCt'D 
i: ft So 
[ 0 0 2 7 ] 

J-X M © $K £ » & , OR F 3 I /c(iO R F 6 Ifi?»fK-<0^f n^lif ttt', iE^ftTx 
y>-f/I/X©4S«UCj&fiftE 4 ®m*m&? Z><Dfc : Kft?3b 5 . il>Uk*SLT^ 
fc, OR F 3*iD*OR F 6lg?-by^y Hi, •) /!/ X O D N A ffl §U , SfcJB* -OPX 
mRNACD^iMfecfctfSiM^tTSi^flScDatoffiLtcM^-rS^fi^a^^tOtcDt 
^xeftTl^. E 4lSOf©|OOR F« r >-l'^X(Dt§5ilCfcl,''TaSftiiincDSi l J 
cn6«ft<T&lSty&©T*&3 0 #?iB.E©, I«jnft2 9 3 -OR F 6 
fflfla&tf&ffi©E 1 43 <}; 0 R F 6 D N A BB ?U £ £ A, T' ^ 3 © & ft 6 1* E 1 43 J; t? E 4 H 

XMU'C E 1 / E 4fcftffitR*.*1';UX*ffl^T2 9 3-OR F 6Hfflfl&^^^^5^/'Co 
[ 0 0 2 8 ] 

ffl 4 © 2 9 3-OR F 6 % M ±T' Mfe 2 tltc C ft <b <D V >l 7. <D t) m , 4 )IX<D 
WSWffl^l&±Tffl!J^*n/fc*ilSfcWLffiSttfeSt>0"Pfe*ci:]b^«nfc. L ft # o 
X, *%ffl<D 293-E 1/ORF6 ^ v * - S> V it , AfflOlf KSffltSft 

»0££tt©&B*#&iHfc1*©#ft5 , i*» e i SftiiE 4^^fS'?'i';i/Xfc' ! ty*2l 
& & e i/E 4">^r/i/xi3«j:t;'<d'*-*«!i«WK:M4-rSo c o » B & a , 1 9 5 5 ^ 

10^25 B tttt T'Rockville, MD© A T C C KfffiSh, ATCC#CRL1 1990 i: ^ o "f 

* e> ti ft o 

[ 0 0 2 9 ] 

fe -5 1 o © £ % M £ £ 43 ^ T (i , * 58 ft «; , HBK h 7>7?E 1 6J:rf £ 2 Al£? 
©p377©aF££flffi-r§2 9 3-E 2 AM7^r-v'">i'"iBai^tiW-r5= t h 7 r 
l';l/X©7 2KdDNA$S£'l4*>^S| (DBP) fi , V 4 /)/ 7. <D&%V 4 9 >HC&\,*T 
IIT'SS, IPiT^WfifiTtt, DBP3-f-f>?!IIS (E2AI«) ft © t s £ 3 & 
£ ;U X D N A SSifcffiS L T [FriefeldP> , Virology 124; 380-389(1983)], l' ;U X 
©£ ?SJs ©lift WKPg £43 ^ T ffll ? £ IS © -T § C tff-ZZ ft^ [Carter J. Vi 
rol. 25; 664-674 ( 1978)] o E 1 E 2 AA'f Ibf; (t s gg) 7r/f -f 

**-0£jStt1$3*ft/<vfr-S>>^»te££&Bi:Lft''' , #» t sDBPfStt, &£ 
fFSW in vivo&ftTT*£c£^S1ijte? &tl££#l±} b#ft [Engelhardt 6 , Proc. Na 
tl. Acad. Sci. USA, 911 6196-6200(1994)] 0 E 2 A 51 ¥ © ^ W >K ffi J£ (DBPOA^ 

45*s/*4sas#fc 3 - Kts Jte^fitio w k i or- 1 ^**«fetitf , Jtna^ry^-r 

^XlCiotin vitro43 «fc in vi vo© ffi ^ tc 43 V T Sit 5E ft T' & § [Vos 6 , Virology 172; 
634-642 ( 1989)] „ E 1 43 J: tf E 2 Aa£ : F««©W#®fc**£ttffiS*.'<**-*£ 

XxA?rfiittf§o ffla^7f/ l )^;l'XAH-CE lfc5fe*3«fctfE2Afc*©ffi£-& 
©IS*, a£ft!8»«l£*£fe«fctfAttrtT©i£ffi0fc»©Mft*££ttfft»fc&Sn* 
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[ 0 0 3 0 ] 

E 1, E 2 A * tf E 4 a ? 1H* © « ft * IB » * « C © ? * « 3 * >< v - $; > y « 

K5ffi«LTi^„ comity >r-Vy *fmM&frt>$ii$.l£ftrcm®kx-T t / *J -< ;!/ X ^ 

[ 0 0 3 1 ] 

7 t / *? 4 )\t7s&&x$ k kV (*WMT«:M*77Vtf<i';l/*8§#'***-*5«fctfA 10 
AVRi'<i'*-i:t«flftiT^5) fcitfSilfttSS^^^^ (»c 7f7 

<fc t>* A V V ) Og£^fejfttt§„ |«^7r/^^;VXi#fcJ;tfAA VJ-f^X^ 

* * - ti . ^M*fflSi^rxy^^;ux^^fc<kt>'AAvsiw^^^-rt{c#ite-<i:-f^^ 
!S^ffl^TWil^n5 0 ffi^!A7'7 ? y^i';l/XBI#fcci;t;AAV^3»-<^^-{ifc«^, 

£ ^ ^ ^ ;U SB ?J ) fcJ:tf*:"<**9. EM ©#*£»£*:£*»>, E 

1 (RffcWfctt E 1 a &<fct>*E 1 b) feitf E 4 1B«*ff*>-f. MJnWttt, E 3 & <fc tf 20 
E 2A««fe«fctf*^;l/*«aae?*#fc*^nrftttttf*4. IftxAAV^n-O 

# ty c £ tc ft 3 , $ £ « , S >h & m i/ x g $ © ft- Z # tt c t fc ft 5 . ft # a , e 1 a , 

E 1 b » E 2AfciO'E 4lg?i^fcj;D^^;l/XlSRNA5:3-Ft5DNAfrP 1 
, ^7^r-->*>^lC0^T^IttT*fe5tCCi4SAA Vlfi?Ift?:«t^tS#^7 

nS [Samulski 5> , (1987)] 0 
[ 0 0 3 2 ] 

m® *7 7 ; v j >i zmmztc it k k vmm^t * - izm® iz. Mwmi® ft x<<DMiR2 

7f>")'C*XSftliAAVODNABJ>J04T©EM, attffcflltollllK!rt , T*«£Sn* 

CI fcfcfcSS&^nfc h7yX^-y5'>S< £ & # A,T* l>5„ 
[ 0 0 3 3 ] 

Tck^o l o©f£&©jSIB(c ti , feSfflie?li, W ~F © £ I * S n T ^ £ S 

itafi^ fc W(St 3IE^ft D N AE9J, W*fcf, L D L^gfttiitfo 1 - 7 > f- h 'J "f 
i/ y ic ft t 3 IE ft ft D N A SB n X' h 5 o fc ? 1 O © M ffi fc V> T « , h7>Xi/'-y|± 

, Msmpiwae^sfcttiBwae^ aslant 40 

-f^ififtfURShft*^, i««artoii5?o»att, M*©#*©HUM*s«fctf/ 

Jtts/fefi^iitscfctfTtSo sssnHStfatfnfc*^ a an anus a t*» 

I^nf^jSt, ■ ««JI&*1$£©i^©ffffiTT?tt«*4£:fctfT**J:$fc'r5. flJ 

[ 0 0 3 4 ] 

Sicfe^ i ooHIliicij^Ti^ h -5 >x fg&tt&iS (gm#!$) © 

^P^©fc46©7^^>^LTfiJffl^nS^f;UX^«E^^>/^a«:n-K-r5i:t^T' 50 
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h%> (.mz.&. EstinP), Proc. Nat. Acad. Sci. 85! 1052(1988)#M) „ 
[ 0 0 3 5 ] 

f KOfcfto^^f yctitSo h -5 > x - > ti , ffl^^SW^D^e-^-^ftiiJSiiT 
T « S * ti » * o * (4\ ^ a is t - V 7 a Z - 2 - £ & ? o is i- - mm * > t> n 
- 1 7p *-*-©IM»T?gSiIie? 14, jUfiBKo^Tfl^f^iSlOldKi^T * 
■5 7 ^'f l» rtt'O^SSJ^S d £ lefts [Vile & Hart, Cancer Res. 53:962-967(199 
3)43 «t J/LowlngsP) , Mol. Cell. Biol. 12; 3653-3663(1992)] „ ex vivofc £ in vivo 
fgWMrt'\h7>X-> , -y%Hft47f/'7'f;l/X$f;liAAV'<^^-*i|At 10 

*3[0J*.li\ Brody & Crystal, N.Y. Acad. Sc i . # $B71 6 ; 90-103. 1993] 0 *%B^{4, 
flICh7>Xi;->^^StSIg!X7fy'7^;l'Xlf;liA A V^^^-t*IWffll 

[ 0 0 3 6 ] 

#|J X. i4\ *%WOh7>X->'->^tifl«x7fy')'1'^XS/cliA A V<^?-(D 
in vivo&Jt£, tf, JffM, due, ffiR, J»*J:tfa»«:^tyi£IBft* 

£ to £ il iif SS lc ti , SA/GH^ofrfc^tfS/gttTfc, Hirt, JBfl, M W i*J £ £ a* 3£ 20 
fi«a««<*5 (Brody & Crysta 1 <D M SC * © * Ifc<fctf3lffl#%£iftfc#!$<DC:£:) „ 
[ 0 0 3 7 ] 

ex vlvolfifSlAO*^, aiwaiifittii±^6i»s*n, A A V<^^-fe 

.ktfaKafB^SKis^TJSJaio^ji^ffli/^TJiKSrt-pafiWKtfiiifsns [waishe. 

, PNAS89 ; 7257-7261). ( 1992) *5 £ tf Wa 1 sh 6 , Proc. Soc. Exp. Bio. Med. 204; 289-30 , 
0(1993)] o 
[ 0 0 3 8 ] 

* 7 7-v ? -t yi/ x $ fc (4 a a v * * * - j£ , ffi # $ $ * <fc if si si « > W'^m. v — l 30 

?$41lO«tLTV»TtJ;^. #l:L^flS#«> fi # IB «fc tf * tt fij ffl # » fc * 
[ 0 0 3 9 ] 
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C* 2 ] 

^ II 

IFN-7, IL-2, IL-4 f;/^t-t\ p53, Rb, ^SJlBftt 

*J «t U'TNF 

[ 0 0 4 1 ] 

[a 3 ] 

^ III 

tif& HBVSfflM 

H I ViglfeiS it/A I D S HIVi>^P-^W^f 



[ m m m ] 

[ 0 0 4 2 ] 

flU CD B T* M PS t 3 £ 4: £ £ 13 L fc fc O t? tt £ < * <^ . 

mmm 1 

C <D T' « , 2 9 3 lflgiD4"\E 43l{5?ffl«c%39A-r?.^tCffl^?)n57 p 7X5 

K O «ISS t o ^ T IB iS -T 5 o l$?tlfc^7X; Fl, B 1 tHWWK^fcf . P I K6 
. IMMSVenpoNhe (Hpa) fr6R*Shft«/77S h'pl K6. 1MMS 
V-E4 (AE4pro. ) [FinerS. Blood 83; 43-50, (1994)3 ti . fsf ffl & U itL <D ± 
Wi 1 5 bpfr 6 E 4 4? U T r= - ;Wfc 0Mu <D T T5ft 8 1 ObpJ T'O^D t-^-S LO E 4 
^t/ut'^S. E 4 JifK^ti^ D £ Xftfll t) << )l X U 3 BrJtKatii L T^5, pi 

K6. 1. MI P (a) - E4tt, V >5 X (07/1/7 7 > t If ^ ^- [ M I P ( 
a) ] ©Hindi I I-Xbal P C R (Su. & Hsueh, Biochemfc <fc t>* Biophys. Res. Common. 

186; 293-300, 1992) © 2 3 8 bpBfrJt PIK6. 1MMSV-E4 (E4pro. ) 
<D 2 . 9 kbcDXbal-StulKfrK- fc «t tf 3 . 9 kb® StuI -Hindi 1 1 flfffr <A 3£ £ £ o T L 
o MI P (a) OPCROft»K«B2ft5?7'frli5 ' - g c gc aagc t t cG 
GGAGTGGGAGATAAGGCTC — 3 ' ( E 9J # # 1 ) £ 5 '-ggcc t 
c t agaAGTTCACTTGCCCTGATGACA — 3 ' ( E 9] # *f 2 ) T' 3t> r> tc 
o /hX*-pat>LfcHindIII»ffl*/£«XbaI»fflO^'f n*»*«tyE5>J»4. fa--^ 
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is n <o m m z * m m -t s tc #> tc sh n & £ 2 n it „ 

[ 0 0 4 3 ] 

fflSx7f/f ^;U^4«t50!:ifflJtl5/7X5 KADV-|5-g a 1 £ , 0 
2 K S -T J: 3 t #185 L o FADV - 1 li. P C R 1 1 © *«± fc ? * U * 

K 469 — 3326 (m.u. 1 . 3 ~ 9 . 24) 37fy")^ ;UX5XhoICBr 

)t (m.u. 0—1 5. 8) <D;fe5f;ffi£#A,-t'^5 (In Vitrogen. San Diego, CA) » 

tt «c a # u u ^ * - * -t h * if a l o r t* ; t> << >i x se n © £ * « ic & % m St © ftJ n 

V - /? - g a 1 Kti, E lSSfiflADV - 1 ffi g ft gflft Spe I J: tfC 1 al CD 4>£ 

V^X^p g k yot-^-Ciotll^n/cE. coli /3- # 7^ h 
BstBl-XbaUKfr^Jf Af 3 C £ K J: o Tl#^£ n, Cft*»K ( fi SI X 7 ;!/ X £ £ fig "f 
S © »c fig ffl L fc o 

glfflifflj 2 

2 9 3 - E 4CTfla^©h^>X7x»'>3>fe«fct>'il^ 

C O HSI ffll T fi , 2 9 3~E 4 ffl SB & £ SJ ±E 1" 5 it *MC *ij ffl 1" S h^>X7x>^>'3 
D*iM#?7°u-feX{;:-3t^TfEtf?-f 3,, American Type Culture Collection, ATCC#RLl 
573fr £'#/c 2 9 3©fflBS^, # )b * y U 0) &JE J - ? )V & t& (DM EM) , 1 g/L<D ? to 
3-X(JRH Biosciences), 1 0 % <D $ ft ff 9 -> jfa }f (Tissue Culture Biologies) CD 
>*i T' If 51 S fc 0 MM* b 7 > X7 1 £ ■> a > H §? © 4 8 B$ hG 1 0 cm<D TSlftlCO 
t5xi0 5 «fiJ-&T-filttt/c:o lOfigOpIK. MIP ( a ) - E 4 33 £ l>\ Neo 7 
itfi ? £ # & 1 (igOpGEM-pgkNeo-pgkpo 1 yA£U ->7Att 
j£££oT2 9 3]fflflS©4UcPB#h^>X7x£:>3:yL/c [Wigler£ , Cell 57; 777-7 
85(1979)] o h 7 >X7 x <7 -> 3 >*gttfclBlfi*, h 7 V X 7 x * f a V © 2 4 B* M ft 
t«J|S«tt!<Oifei : 2 0K»8!S*ft ( aUB*¥*SKHSS-&fc». 1 mg/ml 

OC 4 1 8 (Sigma, St. Louis, MO) * £ tf S « lfl 55 ft t It „ *&2~3»|I8©IBL 3 

a«tcffa¥*siRJgtt!!^ifflflatcsffi^L/'co l fc * □ - 9 * u 5 

itt 1*1 tC * ft t fc o 

^aiffd 3 

» if > % A te & tf t\ 4 1 V 9 ■< -tf - -> 3 > 

2 9 3 - E 4fflfi£fr50yy5y*DNA*BrS©fflE»X-eiHffc*-&, 7x7- ;1/ 
/ * d n * ;l/ A -p H 81 L fc . ?i it L f; D N A 1 0 /t g* 0 . 8 % ~ 1 % © 7 A* a - X V >l 
±\z.fetz>&* -f 4 D >M (Zetabind, America Bioanalytical, Natick, MA) £ ^ L „ 2 
9 3-E 4«fi3Sfr5<0DNA*MIB*T?ififcJ'tt < # ft L „ S7f / f *X 

5, p I K 6 . 1 M I P ( a ) - E 4 7* 7 X 5 K <fc tf i!£ 2 9 3 *i AS £ © D N A |S| $ 
tBCfi^Tf^fl:**, ttBBfcLTffll^fco E 4 H « © M IS Bfr >t , a--fytlf>^Dt 
- 2 - SB W *3 J: tf E 1 iiS * 32 Ptll$tttt S hft^D-7tJttSA>f7ij 2"^ 

*?-->a;/fc*ftfcliK*-h7i>*y57*fc<fc-3TtttHLfc. 
HflB^J 4 

Wl 6 21BS^DMEM, 4. 5 g/L© ^" ;l/ a - X & <fc tf 1 0 % © C S © T* if 58 £ -£ 
fc a W 1 6 2 IQ fig $ ft , fr/^l'/l'XE 4DNAiaot®Ig^^nr;^n*;l/fI 
Hffl AS & T' 9 , E 4 **7f 7 7 ;l/X^Si*©tf5S?r5:}tt -5 [Weinberg & Ketner, P 
roc. Natl. Acad. Sci. USA80; 5383-5386(1983)] 0 H5dl 10147 ■< X \Z. O ^ T fi , Brid 
ge & Ketner J. Virol 63; 631-638(1989) T BE £ fE Ms £ ft T S 0 c<07f/ l 7^;l' 
X5 ^^/l/XlttliE 4l^rtt 2 0©>;^?:tL, Wl 6 2*fflflai*lT*<D&ii$iT*#3 ( 
Bridg & Ketner, 1989) „ 
[ 0 0 4 4 ] 

HSdllOH^-r^XCDfEffifcia'SS^W 1 6 2 tO AS ± X' tf * o . 2 9 3 - E 
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4|ffl|j§^$cfre>©H5dll014?^;l/X<Dg££B¥ffiT6ft46> Wl 6 2 , 2 9 3feJ;tf 2 9 
3-E 4 IB JB & & . 6">xyl/©¥Srtfc , J'x;l/10fcfc9 1 x 1 0 5 ©iiJ£T*lt&LT¥ 
filSL, mfilfl*ft!)50O^7-*ffiK*ffl (p.f.u.) ©S8Jfc££«(i.o.i)T»H5d 
U014fc*»«-&ft. «SfefrS4 8ftM»fclBJfi*«KlltU f-Ol/aJSttfcHSlLfc. KB 

ja^ttiijti:, 2oo/iio*uiiij*Sfflfirt-pii»as-a-fc. »iMffl«*3iaisii*s , 9--f* 

;Kc(tL, »JI!lTilfii!i>6*'f;l'Xtt?*i8lllS*ft. tH«S«>i * t3 TM 

ILfco JB»*S»tfclB)fi3b^S4Snfc'>'r;l/^0*ilS*, Wl 6 2iiffll?S<DJ£Jf±<D7 p 
v- * JBlSK <fc o Lfco 
HflSfl] 5 

8 ft H ffi lc 1 0 cm<D ¥«rtfCiptglfefe/il32. 5 X 1 0 6 <D||^T* 2 9 3 ti 
IB & J: tf 2 9 3-E 4fSflS££ :! P«@£Lfto 3Hh5>X7i^>a > <D 1 ft IBI ffl Ic 
, fflflStCl OilO*r»ft««l*«<&Ufc. ClalT'^HfcSftft 4 /xgOH 5 d 1 3 2 7 (Thim 
raappayae. , Cell 31; 543-551 1982) t , BstBIfc <fc 0 ft ft 1 O/xgOADV- 

p-ga 10|B|fth'7>X7x^i/3>tCj;i3Ad5/AE 1 (/3-ga 1) AE 3^^ 
;l/X*ftSl/ft. 'J > » * >l/ J"> A it » «fc 0 2 9 3 - E 4 |ffllS3K±"P, BstBIT'B 

BttltlfeADV-U-ga 1 10/i g£ ClalT* $Hb LftH5dll014 4 ftg£Pftr-5>X 
7i^->3 yt^LtlcAoT, Ad 5/AE 1 ()S-ga I) AE 4 ■JY^X^SSL 

tzo Hfthv>z7i^^3>o2 4ftraat, mso^«<D±ic, 20 

■ UOM g C 1 2, 5 % <D C S 43 <fc tf 0 . 5 % £>^S14«^ (DIFC0 Lab. Detroit, MI) Z 
S V ft „ 7*7-££$®L, 1 0 0 (il<OP B S^T-ffiSrS^-^fto 
[ 0 0 4 5 ] 

ft&Lrz??- 9V->7j1/*M*>K. 2~3lH|OWfe^'5-f«ia»i:#Lft. life 7" 7 - 
* M SB! ti , :/ 5 - ^ # Si fc> ft ft ft £ T* 1 mg/m lcOX-g a 1 £#tyi&«^<DtiS2/I£Jg» 
0±fcB^ftj5£Rfc^T, IE*iO^'v-^ttS©ji'3tff*^fco 2ftFiS(D^>+3.^- 

£ tiff fe(c&fe£ ftfto HflSt*. ^^ybXCXSife, efe:/5-*©a8J§JfefcJ:oTR£L 
fto fflS L ft 7° v - * 7 -if- h © D N A £ LX ffi tc f B $ £ ft ft «fc a (c##r L 

ft (0 6) [Graham & Prevec(1992)] 0 SmaIT'7-r / 7 l' ;U X D N A Zffiit U 0. 8% 
© 7 # n - X y ;b ± T # HMt L ft „ C s C 1 ^ElSLft'J'-l'yl/Xf H5dl 1 

0 1 4feitfAd5/AE 1 (/3-ga 1) AE3^l'yl'XcDDNA^>'7 0 ^^ttttlLft 
. #-Ol':*5K*LfcllllJiSfr5, A d 5 /A E 1 (/J-gal)AE4<DDNA£tttHLft 

o 

mmm 6 

fflg&a. 7^ ;l>XAd5/A El (0-gal) AE37^;l/X ( El 43 £ tf E3ft ft 7 -f ;1/ X ) 
43 £ tfAd5/A El (8 -gal) AE47l';l/X ( El 43 <fc Q' E4ft ft 7 -f ;1/ X ) £ ffl ^ T , 20m. o.i 
T* («»£MS20T?) »W JRJfe* 48ft lUff *ffl8S©¥«£PBST'-S8H^ P 

BSff 1 0.5%©^;l/^;l/7;U7 f l: FCSigma, St. Louis. M0) K J: 9 ^ rM T' 1 0 # H @ 3£ "T 5 „ 
fflBSti lmH MgCl z ^r-^?yPBST*HajJtl/>, K ft <D 7j f£ K Vt r> X (Th immappaya h , 1982) 5 - 
7Dt-4-^DD-3-^>'h' l J*-p, D - A* ^ ^ h '> ^ — -tf ( X-ga 1 . Sigma) X & 
ft Lft 0 f;l/*;bA7 5 K 4> O40ag/ilOX-galO JSf « tt K C $ ft (5mM K 3 Fe(CN) 6 , 
5mM K 4 Fe(CN) 6 • 3 H 2 0£ # PBS) 4 1 1 mg/ m HC ^ L ft o 2 ~ 4 ft PtU & fe '& , ^£B AS * H 2 0 

Lft 0 

UMiffil 7 

fl - v V V *s # - -tf jg It 7 ■> -tr 

ifflJ]S£ Ad5/A El C j8 -gal ) A E37 -Y )\> X 43 «t t>*Ad5/ A El (/3-gal) A E4 V << )l X (C «fe -3 
T®^^Sa20T'^^: L, ^^Stt^HacGregorP) , Somatic Cell Hoi. Genetic. 13:253 
-264. (1987) »c .koTa^&ttfcSffifcWTOt&gfciBUTMJgLfc. 6^x^^U-h 
ff'^JfflflS^PBST'Ziai^t^ 200 /ilO2XZM77r- ( 1 X Z y 7 T - ■ 60mM Na 2 P0 4 
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• 7H 2 0, 40mM NaH 2 P0 4 • H 2 0, lOmM KC1. 1 mH MgS0 4 • 7H 2 0) fc J: 200 /z l©0.2%Triton 
X-100*ftl*.Ti8JSL;fc. liat'5~10^-r> + a'<-i'3>i« &y->7)l><DlQ0iilZ 
W?> x J t> a $ J $ -7 [s- h fc&Lfco 50 ii \<D2--hoyx-)l-0-D-iS 
^ne^/v'H (2 mg/ml) * An * & , SlSSSfiTS^MJtffS*, 50 f£ l©fflh 
iS® (lMNa 2 C0 3 ) *Jbn*.TfflhS-e;fc. Mfttev^o^^-yu-MJ-?'- (Mo 
lecular Devices Co. Henlo Park, CA) % ffl l/V 420nmT ill £ L o 
glftsfflj 8 

293-E4^fflfl§^CO#}^ 

Ad5 E4»e : F®«* 293aifits(x , ra a wa, -o©gfc5EWft* 

o 75 X = KpIK.HIPC a )-E4(i, Ad5 E4fflttO M 4) ±% 15ttS# 8 , #'J7 

r-;i/{kffliffioT«£8ioiasws-e©^gis« (01) no, E4»e?is« d.u.88.9 

-98.8) « 7 a * -IS $©«»]© 159&S*f fc J;tf5 , 2eHBR«**a«y?'>Xa-'f>' 
H tr>^nt-*-0 238JaS»fclt»t«lBUT^«o COrnt-^t-EWttSJtR 

SltC&g t £ ft 5 (Su & Hseuh(1992)) 0 C <D 7 a 2 -ffiWPUC? 4 2 V v t> 7 7 S is 
yi' , 5' S V (cAMP) JCSgfSKCRE)** & D , C n ti cAMPS fi 7 r - ;l/ > £ 
- -tf ffi tt ft H ? fc <fc o Ti§#£n?>, J« U^/KOJBfis^^S* nTflilC-r S (Paeie>, Mol 
. Endocrinol. 5:521-534(1991)) „ p I K . M I P( a )-E4ti * * V i/ > W 14 jg £ ? * # O pCE 
M-pgkNeo. pghpolyAi: t t> K 10 : 1 tc ffl S f S * ;H± © U V & A Jl i/ -7 L Vk it tc <t o T 29 

mmicmxz nrc £95T66©c4i8»tt * n- * e. £is*r-r % /c&tc t 9 *if fc. 20 
% as ff'l 9 

HlndNI*s«fctfSfiK S fc « NcolMElP * TfBffc L , > h 7 >X 7 7 - f)S«r Lfto 
03AtiaSALfca--f>'tlf >-E4fIiift 6> t>* fc E47° a - 7 (Ad5© Sma IHBr >V ) *5 <fc 
>l:e>0^ , Dt-^-'/p-^ , OWlS'fSfH«OWI8vy^'%^-r. ife 66*17^ a-> 
*4 , ffi # © rPHfc © X * D - > 7" a -V h (C ^ T £ ft © E4H «D N AO«a*hfe»^Kf 
l^nSiEL^DN A/^-y*SLfc. ffi © ^ a — > (± |§ ii # £ >S 2 ft ^ fr, fe 5 f (i 
E4fg $ © £ £ ^ $ ft fi £ © ffl & & £ /Tv L fc <, 03 B - 3 E«ll©X^J-z>y7a7 
Mi:6^TiSOfflii**t017{'n - > «t tf S ft S S * O E4ffl«05fiii * *^ tf 2 * 30 
P->fr6ttaiLfcy/ADNA<r>^fy7P7 h * ^ "T , DNAtt^SflWftJSHfifT? 
C ft 6 © Ml AS IS * 300 W ± tt ft It i* L fc © % J* tH S n fc o 03 B fc <fc 3 C £ * 2 ft 3 <£ 
1 5© fffl US £ ft H i nd 1 1 1 /Sf i I ffi it lc fc It £ # H W ft 0 . 9kbfc J: Zf 3 . 2kb© Br fc J; tf Nc 
oI?g{t£fctt£ 1.6kbfc £0*2. lkb© Biff Jtfc^o Z ? V - - y 7 7 a y h T ffi© 15&fflfl&?S 
i:BI-©IHj&*^*->«:fco-o©||l|fla3R (fflflS3Rl3i3J: tf 29) K tt E4ffi«©E5>J A^tt 
ffi^nftA^fco <l©ili:tt, d n 5 ©r jjf flairUcSStt 3ffl&&#^£>£T*& 3 C ^ 
^olBfllSRl6ftAtFl9aa{kLfel|liJIB^*->*feOE45ie?««*(»»^5lBlfi3R©ffll 
T-feSo Hindll I/Sf lJHftfc fe^ 3 15|ifflfla^-r^T©0.9kb^ > K (iT ^ > t e > 7n 
^ -EM £ >W 7 U -v K JBfiE*tT -5 (0 3 D ) 0 NcoIJBfb 7 n -y h t S* V T , 2. lkb 
W i: fc 3 . 1 kbW ltlH^te>7'D€-?-7'n-7'iA^7 , J7 F^I«Lf:„ 40 

c n 6 © *s « ti E4^ «©ae : F©^s*'cn6i5©aiBa^icK^Keiisnfcci:ig:^L 
ti^ 0 cn6©«)iaiR* 5 &*s*), E4iH«©±**«fi? LTi/^cfiEiae^f «b«*^ 

*LfcfcftT'fe3oISg14*Sf(^-r3/'ci6, 7a-y h^Ad5 Hindi 1 1 EWf (i.u.7.7- 17. 1) 

tioTSS«tSLft. i9©«efi^©-r^Ta:. Ei7D-7iaot^tB^ns, n«ic© 

293*fflfla^tc fctt -5 «^ i: PI U** ^©SrM-^tO (03 e) 0 «> A t , Elil£?H: 293-E 

4ffl SS ^ S ft L T ^ ft t> „ 

^^BCTIO 

293-E4SEB a%©gE»Stt©^»U-> 

I^7f / ^ -< E4^*|£SS -7 ;l/XH5dll014 (Bridge & Ketner ( 1989)) iCioT 50 
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-£fco E4^£$H5dll014{ini.u.92fr h 93 . 8fc J; m . u . 96 . 4fr b 98 . 4 $ T* © H O © X 
cn£^£&0RF4£l&tE4©&?>tf>£:a--7 B y 'J-tW >?"7U-2>£®ilT 
5„ C ©7^;U7.(iH2dl808*5<fctfH5dl366{C J: 0 »* fc IB JB fc 1^ T M 6 tl « O 4: 

Httfc, HelatOflS (C W T , & 0 '> ft O 7 << ^ * D N A *5 £ Xf £ ffl 7 -f ^ X £ > K 
(HalbertP), J.Virol. 56:250-256(1985)) . H5d 1 1014© if M * Iff t « - © (B 
BS^liW162T'fe 5 (Weinberg & Ketner(1983)) 0 293*fflflg . W162*ffl ffi fe £ tf "f ^ T © 15 
IB IB 3R % liM© cAIIPS ill t fc fc 4: fc«S&£fi£25T?H5dll014fc * ■? 

3 ~ 4 B T? 6 SfflflS&tf W162lSfflljSfcoi,>Tf!?£;£ ttfc © t , Rg£©fllKg31£ 
(CPE)*^b/£ (B4) o CPEttW162*J:tf-ai0 293-E4aiflaS©iS^Kl3^T. cAMP©# 
ft T T* J; 0 -T h- * frlc tH SI L /c „ S<^ 293jfflfla*^ L fc CPE© b "Ul/ H: £ 0 rUffl /c o (0 10 
4) o C©tt£tt» 293-E4WJJS& (El* £ t>*E4ilG^ ««0^ftl* fe Stf) tt , E4ilfi 
? ^^©^^^tyfflflS^ (fcfc*.tfW162lllllS3R) fc|B|SJ8ta*«J: < E4K£7f;l>X ( It 
£ *. &'H5dli0i47 4 ;l/7.) ©ifiB*3t«r-r So 

ffi m 1 1 

293-E4iWfl5^tC feft 5H5dI1014£jj©S§ # 

293-E4»JS^3VH5dll014iEaS^-r ;bX*4S-T Sffi^%£SWKH« fr0 293-E4 

in as & fc fc ^ 5 E43t & ? ft m. © & 5 w * m m # & 3 # * n ^ § fc * tc , camp© sajfcii 

ftTlCfcttS, 293-E4lfflfla^*»5»^S«nSH5dll014©^ffi*a!jSLfco 7 ^ ^ * © 
XF^ (is WIS CD |B]£S(£!i&£«fi50T% H51014l:<fcOiSt§Li:lc < };-3TlllLfc 
„ £%©48I$H&. &«BJfi£©±»«: i: t> , ffllft * £ «J © 1/10© g tt © & ifo tffi fc 20 
fffliiH U fco £ © ^ <ffi ^£ & Wi62*ffl jjS £ ffl ^ ft 7° 5 - *7-vfe-<fc:J;oT 

O©y;l/-7fc^lS^n^ 0 SfflHSlfc 8 , 5043 £. X} 5\?k i$ tS b — ~f 1 (i 293ffllSlC iot 
^5>n5*fflifi:]t«Lr4A^6ffiBl^'>-l';l'X*ffiO±S*^Lfco *fflfla.& 8 43«fc tf 51 
«cAMP©#£T\ £^;l/xaffl5©iott©±£*jj*Ufc. »IIS»12. 27*3 £ t>*6i£^ty 

- 7° 2 ii W162I0 B*6fJ6nSf'f^^*«fcH8«fl)Att*4*Sbft. 7 -T ;b X £ ffi 
© b^;l/tf cAMP©#ffi© t 4:K7ffi»*LfcffllSJRl2*Wfl.4:LT\ 7J ffi ti 1 ,000- 10.00 

ofiJt^bfco -cne.ois*tt, cn6oHo(oaiifi!3S*-ettE4afi : F«SA<iJ!*«nT 

^Jlcfl© 293lffl)iaT'^M^ n § © £ SifW© U^;UT'fe ^ 55 9 © *BI US & £ # & <, il©y;V 30 

- 7* © ^ < o *^ O » AS T t> E4« ^ « K © B! W B » 6 n ^ o 

fflfl@^cAMP(C J; c TSaa-T 5 tI162fe«fci;iB0 239fflBBKfel/ , T tlOlSOKW/J'ftJKSn 

ttctc r e * ^ a, t s (6 o 7 r y •> -r ;i/ x «i ffl ji e ? © 56 ffl t w -r * c Ay P© it » a 

* (Leza & Hearing, J. Virol. 63:3057-3064(1989)) IC J; S t © T* h 5 "I ftg If § 



o 

[ 0 0 4 6 ] 
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293£cfcO'293-B4ICioT£g£ft£H5dll014©#fli 
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8.9X10 1 


2.2x10* 
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4-5x10* 


8.9x10" 
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6 7x10' 
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lJxlO* 


8.0x10" 
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l.lxltr 
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6.7x10* . 




293-E4-33 
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1.6x10- 




293-B4-34 


6.7x10* 


UxlO' 
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293-B4-35 


UxIO* 


UxlO- 




293-B4-48 


6.7X10 1 " • 


6.7x10- 




293-B4-52 


I.8xlO« 


UxlO' 




293-B4-59 


3.3xIO> 


6.7x10- 
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1.6xI0« 
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* *«D»tett 2 o© if- y zt MZ «fc o XMM £ ft 



Ad5/A El (g-gal) A E4 ;!/ X (D fF $ 

CD S & #J 45 CD J; «IS^8 fcJ:tfSMS3661ffffl^&nfc. ADV-/3 -gal"/ 7 X5 F 

*BstBlt <fc o T KM ft ClaI-effi(bLfcH5dll014fc«fc293-E4«l)B»O#JBKraB$ h 

7 V X 7 x * >- 3 y L fc (05) 0 ffi&a. ^-f/l/XtiADV-0 -ga 1 £ H5d 1 101 4<D * S C 1 a I $r 50 
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it (m.u.2.55- 100) fc©fi«r577V«7l'/l/*IE*lJ©IH©in vlvofiSS* fc iotisEL 
fc . h ? y 7>7 x >/ a >'& 7-100 lcmfttc7y-<> Z^ffiL. 5 - 9 7 v m 

CiotfflaLfco IRfiCUSLftUfi^?-* J: tf 7 ^ ;!/ x D N A £ # #t L fc ( B 
6) o WT0-fifc*ffl«**-f'^*0Jt«ffl?e0fcafc, Ad5/ A El (/3-gal) AE37-T 
;UX%flFfiJiLfc. d © 7 4 to 7. tiBstBlt £ o T it $Ht L fc ADV-/3 -gal 7 5 X 5 K*ClaI 
Tffift t H5dl327 (Thiimappaya6 . (1982)) t & K 293*B fjS \C m B# h 7 V X 7 x * bt 

&ctic&?x£\:-$&rc (05) « 

H^glJl3 

Ad5/AE1 (/3-gal) AE47^;UX©in vltrolfffl 

C©rfi^fc£/£Lfcffl$*7^;l/X©S&tt£f¥ttt-3fcJ6lC, S&ttSrHela, 293 10 

XO j3 -galfflfi^CgSfc Jt« Lfc„ C n e>r$cDl&$* 7 -f ^XlC «t 0 , «&&£SJS20 
T* 48B$ MHSfcJg&S-efco WJS*fc:fett*f8«*ffl»{t¥Wifcfefc«l;tf±i£©0-#7 
f hfif--tfiStt7 7t^*KKffl^Tll((Lft, Ad5/AE1 (0-gal) A E4 7 f ;U X © » 
liS»Sf¥ffl©ffi*tt77-*7yfc^fc«l:r>TK»Lfc. 293-E4« «ltt6=tt©'7'm/X 
(Ad5/ A El (/J -gal) A E4. Ad 5 / A El (/3-gal) A E3*5 «fc tf H5d 1 1 0 1 4) © t ^ T © if ft * ft 
-f "I - CD iffl US & T* & 293Sffl AS ti Ad5/ A El (/3-gal) A E3 7 ;l/ X 0 If $ £ ft L , H5dl 1 
OM^-frt/afcO^Ttt^ftSW (HU'<;l'Of'l'^^ta) T'feS* 1 , Ad5/AE1 ( 0 -ga 
1) AE47^;UX©ii$ii£ft£ft^o W162!fflJ!S3jU£H5dll014'7^;bX(Dii$B£I£-f # » Ad5 
/AE1 (/3-gal) AE3 7l';l'X*5cfcU : Ad5/AEl (0-gal) A E4 7 *f ^ X © £ft * ft £ ft V 20 
o Hela)fflJj§&7^;l'X©HttT^T©ii51£ft£ft^o cn5©«*«, ~ fi "7 -f >l/ 
X fi 7- X h Lfth hfflJBSfctiV^ftSfflflaWSflFfflJ&tiJffeft^ofeCfci&^LT^* 
o - fi^fc 1 ?^ ;l/X©JBJft£fi«20T©Siift« Iffl/fiRSftffl £ fcft fro fc C t tt, CI 

nso* 'Oi'Xttm vivoT-ii^wae^g^^fgii uft ^ c t *f!ivkT So cnaffl^ 

S? £ ft #Hc ft £ •£ 3 „ 

n at m H 

Ad5/ A El (/3-gal) A E4£ <fc o T Jft ft S tl § h 7 > X ~>* - > © £ ¥ U ^ 71/ T* © 51 * jgjj 
5£L, * U TAd5/A El ( /3 -gal) A E4* ^ /U * 6 © E4©fi^ 1ft S W Sffcft *" S * 30 
fc , Ad5/ A El ( 0 -gal) A E4 -7 ^ ;1/ X R N A 7 - If > 7" P h fc «}; <5 » *f b /c <, Helajffl 
Jfi*fi!ft*.7 x / -7 -f ;l/XtC J; DffljB&fc D 20pfuT' £ •£ fc 4 , 24fe «fc tf 48H* IW& fc 
^RNA^id)Lf;„ H5dl327fc J: tfAd5/ A El (/3-gal) tC £ o T <S & L fc Hel affl fig fr €> 
totUS tlfc£R N A *ttmt LTm^fco RNAzol B (Tel-Test. Inc. Friendswo 
od, TX) ££R N A ©ttfflCfci&fcfli^fco 10 p g© ^ R N A Z 1 % © ffi ft ^ ^ T* * « i* 
i]U, pty7"U>7-r;l/^-t^tTbs ffiWtt© D N A 7° a - 7 C m 4 7 'J -y F BtiSLS # 
tzo / --»f>7*D y h ttl»WtttiH*tf -3 /3 -gal© 1 . 65kb© EcoRV-Acc I W > Ad5 E4«B 
$©2.30kb©SmaI Hirfr d.u . 92.0- 98 . 4) , L 5 ffi t% © 765^ S W © PCRWt M" > L3« 
©1.45kb©SraaII»rM' ( m . u . 52 . 6 - 56 . 6) fc«feoT)H*«*)±tffe. 7 r" / 7 -f ;U X L 5 
M^©Jt*I©fci6©PCR7'v'l"7-ti5' -CAGCACTAAGCATTCATT-3' (NTs 31811- 31828) (BE 40 
JIJ##) is ± t>*5' -CGTCAGATTTTGCATAAG-3' (NTs 32549- 32566) (E5>J#^) T* o 7c . Ad 
5/AE1 (/3-gal) A E4 £ (£ Ad5 / A El (/3-gal) K * o T «Sft «r ^ tt WBS »4 » JB»»4 
Bf m T* |H] U U "< ;l/ © /3 -galm RNA^IlLft (07, ^ ^- ;l/ A ) „ L L , Ad5/ A El ( 
/3-gal) A E4©^Si^ 7 ttfcWHStt, Ad5/ A El (/3-gal) © JB»* 5 # fc «lfi K < 6 ^ , 
!S!*»24teJ;tf48WfHlT?J:»)fiU'<^©P-gal«:^'<rlC*aLfe. Ad5/AE1 (/3-gal) A 
E4%rtLfc/J-gal(E«»©U'<rt'©e : F©ffi"Fti:, « # fc iffi ^ « Sft » 24 W IB T S L 
feJS!ftHelaaBIB4'©/J-*7^ h->^"--tf»^?Stt©S ; T : ©ffiTt^aLT^?>o B-© 
7P'yl>S, 92. 03^6 98. 4m. u.l T'OU^t^ L 5 ffi % © 3' 3fc S t fi ft 0 £ t> ft 7 
r/ 7 -f ;UXE47 p a - 7(Fraser€> . J . Mo 1 . Biol. 1 55 : 207-233 ( 1982) ) T' S 7" 'J •> K 
}g fig tT t> S t , E4g¥Stl© U^;UtiAd5/A El (/3-gal) i£ T'ilJ W (c fgT b 50 



(26) 
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Tl^-ST', ^'J V-AmRN AO#8IW4^?->(TiggsC), J.Virol. 50: 106-1 17( 
1984)) #H5d 1327 «fc tfAd5/A El ( 0 -gal) fc <fc r> X £ ft tz V V fjllzfl h ft & „ t 
frL. Ad5/AE1 (/3-gal) A E41C J: o T ffl$fe& 3 fclBflSf , 1 . 5kbfc ffl S * * * # 
«OPt-©E4G^SflJL^#aL4^ (0 7. ;UAB) 0 C © ft & li *5 * £ < , 0RF4* 
1$ < E4ffi$ftcD-f ^T©*- 7 y 'J -r -f >^7U-A*««|L, 0RF4? ^ R* 3 - 
F-r**4S«BrSioe^ji»*^fi!c*-fra. C <0E1/E4ft&^* ?-^«DZOO^t4): 

C O $ SS 0U ft , Ad5/AE1 (/I -gal) A E4ffl ft x. 7 r 7 9 -f ;b X ^ ^ * - £ <fc -> X W tf tl 3 
h7>Xi?->(4fiJHifc:55at5i:^5, £JB0!li3T?i£'C5ftfceil*£J#fS. 
^ Mi gH 15 

in vi t rote 1} 5 7 t7 >f Jl/ X ft ffl » g ? © % gj <p |g T $ fe tt ft $0 
l«^7f; * >f ;!/ a * £ -Ad5/A El (/3-gal) A E4& £ fig 4 ■& 3 ft 46 t ffl ^ fz M <D 

%mm7TsvjjixMA]ioi4te&mm&?<D&m\cm±%!KMtfibz>cttfm%2ftx 

!/■> 5 (Bridge and Ketner, J. Virol, 63:631-638, (1989) )o Ad5/AE1 (/3-gal) A E4* 

fc £ t H 5 fcifc/g-t 5 461C , lifi%5:^F L4l/->HelalBBfla4'tCtittSAd5/A El (0 
-gal) AE4CD%JHm R N AOi«*y-f >7n «y r- fe A tf ffi fi ¥ 4? U * 7 - -tf 31 §1 £ 
(RT-PCR) i£ fc £ o T if I £ L fc „ /-f >7P7 h ( $ ffl 14*5 «fc tf 0 7 T* $ ^ fc ) *, 
^JS^y^K^ — K^Ec ( L 5 fRig) rtONTs 3181 lfr h 32566 £ X <D Ad5 fB?'J<DPCRji 
lltiSL 5 7 n - 7, fc<fct>*'\ + y>^>^^K03-Kffl^crt©m.u.52.6- 56.60Sm 
aIIBrM-T?*4 L 3 7n-7tc*fLTff/W7'J-y K«jSS-&fc. El-ft*^»*-*«E 
ftJ^ftlfiil'lL, &%&48l«ii9'? L sefSftOffil/^/bOHIteitfftlliL^SU^ 
/HO L 3 mRNAtfSftLft (07, * >l/ C *5 <fc tf D ) „ Lfr L, M&JtifE^IgttlttE 

i/E4-ft^7-r y ^-fybx^f^-iciajssfts^tj-fciBfla-pttttw^nftA^fco 

[ 0 0 4 7 ] 

yfy^^^XftUiaE^KflKltfAdS/AEl (/3-gal) A - E4ffl ft * « * * ~ 4> X 5g £ 
bTt>&fr £ ? * « WJ # 6> J± «fc 0 ttffl«5fiOfiSt' , RT-PCRffi%Sffl b 

fc 0 ^RNA?; l#(u/|i g<DRNase£"^ $ & V DNase (Promega Corp. .Madison WI) J; 0 
37 < C605^H35Q;S L tz 0 c D N A <D % — & It pd(N) 6 £ 7 ? -Y V - i: L X (Pharmacia, Alamed 
a CA)&/&Lfc ra--b-y h O W Rg £ £ * & K¥ B X * & T ff o fc . # V> T? Pi H 81 *9 (R 
T'tecttfRT") (^ffi0J14#!$) fc|B]-0 L 5 ^^-r V-£ffl^TJg*SL 

fco L 3 nH^fC Mt § V - {±5* -CCTACGCACGAC-3' (gEfiJS^ 5 ) (NTs 18996- 19007) 

: 5' -TGTTTGGGTTAT-3' (SB?"J#^6) (NTs 20318- 20329) X h Z> „ ti*|^, R Tltlli 1 

m R N A (iAd5/A El ( /? -gal) fc =fc t>*Ad5/ A El ( 0 -gal) A E4tC <fc S S §5 5 It fc ffl © 
fl5#£[B]£2nfc (08) „ Ad5/AE1 ( /3 -gal) A E4 £ «fc S i£ ^ * 3 tt iffl It , L 3 
mRNAfiafSWtifttUSnftj&^fc (08) c U-r^i'^^^V-^ffl^/'; RT-PC 
RJg)£^rta5?^ra t L X m ^tzo RT-PCRtfflV>fc 0 -7 ^f-v:/7-r v-{±Fraser5> , J.V 
irol. 63, 631-638 ( 1989) (C JzE ^ £ ft T t/> £ <fc ^ £, 7 7 r- cfc t>* t. h <D ii BE ?! T* 

So 

[ 0 0 4 8 ] 

V >><*RIEJ>J (L3fS^SF«9) OftWOfltS*±lf Sfciftlc, RT-PCR^^I%? 

^^^yyjy/^ioa- Kffi«0RT-PCRfi*i©F»j»1lll«fc>w:7 , y v K«i«ts* 

U n" -7-5* -GACCGTGAGGATACT-3' (IB?lJS#7) *^D-7 i Lt*f >7n 7 Hc^ 
TlSlffLft (09) o L 3 Ic ¥ it % ti r Mft^^: fc OAd5/A El ( 0 -gal) AE477 r /'i"i' 

ifga^fiS^-r ?> t ©T'fe §„ Cfte><Ofi*a, Ad5/AE1 (0-gal) A E4^ t> $ - 4> © E 1 *5 

«fc tf E40 ft © IB £ to ■£ a< , 7fy>^;i/X + t7^K?y/^I- 'N+VVifea-K-r 
5L3 mRNACD^^^ftjlD^t/ce-rilfc^^LTt^o 
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in vlvofc fcttS h- 7 >X ~>"-><D^F^W%l@ 

El/E4^& 7fy ^^^X^^^-COTT/^'fyUX^^ilic^fl^iDfaTSrcti^^ 

5 ^tiEl/E4^&^ * *-K<fcSSSfc*5ttfc«l!Sfct5ttS0-gal»e?3S£&fcNLfc 
. WTOin vivo^tc «ZlB^9cAd5/A El ( /J -gal) A E4ffl$ *. << ;U 7. fc <fc t>*Ad5/ A E 
1 (0-gal) ^-I'^^^ffl^fco ■Wrt/XX h -y £ finite (complementing)/^ ^ - 

i/ y ^aBflaoSfflffi^ 6>f#> Crahamfc .fctt'Prevec. Methods Mol. Biol. 7:109-128. ( 199 

I) KJE'<6tlTV^4J:5»c-«OCsClia^»IBO^>KJKJ«teJ:t)fllill//fc. ffl^/ct 
^TOXh7^(i« Lochmul lere> , Hum. Gene Ther. 5 : 1 485-149 1 , (1994) fc ^ £ n T V 
5, Elffi$(NTs 13-1338)5 p 7-fV-*5j:tfE2fiSW (NTs 5053- 5072) ^5^7-41^ 
fcPCRttfffc <k o T $J£ L T , El£*f"W;l/X©iiaEttftfr^fco V -f ^X«fc 
«fc 5 ttfc 5 E©M14J*«5*« 3 . 7. 14. 21. 28, 35fc £ tf77 B B fc $ L fc o 5 
# KiS^fcX-galOli«ft^«*fe*±E*»l!IWOffFK©a«i«itKo^T*a Lfc 0 
gfe , Elfcfcfc <fc t>*El/E4^^7 r"y £^;l/X^2-©^-fnfc«}:3!g§i£:?ttfc3 
fc£tf7Hi©ffrMfcfc^Tfc, IS 1*100 %©««#0-;tf5* h5/y--tf*58£LfcC 
fcfcSLfco El-ft&-<* 2-fcJ; liftffKT'li, 140 (75-85%) fr£35B 

(15-25%) fcfrttTX-gal*&©&*ftffiT##&ftfc» 77B @ fc tt Elfcfc© 7 r /"> 
^;l/Xfc <fc & ? ttfcfl^fc fc<^T l~2%08flffl^* , f <S5fe?nft= untii 

jtjswfc, ei/e4^*>> -r ^xtc cfc %&yk*. o 0 - #5 * h 

?©«£«: 28BHfcfcfcoT85%i: 1^5 U"OI/tf«#3ftfc. * £fc77B gfcteEl/E4ft 
£7r/*'l'rt'*©!BS&*'3 fc»l»OffFKOSlS65- 75%*« jJ - 13 7 $ V > 9 ~ i? il <5 
^fc^Slbfco C ©g&SBt&Hi, El/E4ZSfcfc7r / ? ^ X 2- (7f7^;M 

) tc*jtt*7ry ;u;M£JW«eT-?li!<o*:&n > #-:££© 7 fy * ■< >i x , fc t *. 

(fEl)j*7f /")^f ^^K< £ ^ tf-Ol/X''*^* — ^fcfflAft^ftfc h- 7 > X — > © 

II) 1 01] 17 

WflS»gfEffl©ffiTfe«fctfinvlvofc:|gt*31ga©fegJSg 

El/E4-^^c7 r 7 •> -f ;U X fc £ £ S & £ 5 W fc f) ft fc fc <^ T » h5>X^->©«S 
OgfifcfflflaBSfffflOfiTi:©lfflli:3SSfflBi« , *5*»if5*»*ft^-rsfe«>li:» ^^^^ 
yb-7©5E©l!lto**&»&ftfc5>^£ftlffK©^^h*S'y>/x:fr*>>' (H&E) 
»ft«firt^^TaiiLft. allglffHSJJt (6 /in) * 0 . 5 % 9 to * to 7 )l x KtTIS 
U x-galiBjST?»fi-r* c tied; 0 /3 -galStt£&fe Lfc„ B m ¥ W ft ffi ^ © fc # K f± 
, ^77^)ffi^fr^H& ElCiotgifiLf:. 5 > * i»« Jt fc O 1^ T tftW L fc . ffl fl£9 
CiiS, ffli$i©if?E, 'h^filia (lobular structure)© i# '> fc «fc t>* Ife £ 14 if 10 & if © S 
3* ft ^ <t % , El-ft£7 7 % V£^;l'X^££-fc c fc£^£?ttfcl&ftfcfc^T3Bfre> 
7BfcJiM*T«£U S6t350 1 S-p«^ft. 77B i $ T? fc fi PJ U «** ? » fc MHJ © 
Bt/uiftti:n6©«ffi^W*««^eiHl«Lfco LfrL, i; fcEl/E4-*&7 r"/ »> >f /U 
Xfc £ £ig&* ? ttfciftftt'ti, 14Bl%a*T«a^jttffitt«iH*<aaLfcCi:*l»tt 
tf , 3 B 6 7 B fc frtt T ti , ±HE©^a¥Wft^{b©V^-rntig46e.nft*^fco 77B 

KJE^^t mm bfc 0 £©&i60IJ«, ttJja»*ffiffl©ffiTttra^*©Ad5/A EK/J - gal 
) A E4ffl$ * 7f7 ^-fAX^^-iaoTlftJnTl^L «h^^t"o H^*7f 
/£^y|/X^**-fc<fc*iB»*3ttfciii«Jfc*Jtt3 h7y7*;->Cj?«««Stt, Ad 
5/AE1 (0-gal) *-fc«fc*JB!fc*5 fc f) ft © M fc Jt « L T , VFMlc6ttilX 
S^fSttaWftTUT^SC i: fc <fc 3 © fc Lnft^o 

E4-0RF-67°7 X 5 F©jg^ 

£1 ©HfigCT(iplK6.1MlP(a )-0RF6^7 X 5 K © HI J8 * » 5 . E4-0RF61H *©$8 * * 
- li 0 10(C ^ nfc .fc o fc fil^ S tlfco pIK6.1.MMSVNhe (Finer?). Blood. 1994fcci:tfFi 
nerP). ffl^^f KWPWO 94/29438* T' « plK6. lMMSVenpoNhe(Hpa) $ fctipkatli: "¥ n 
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£) IC £$!<DpIK6. 1MMSV-E4CA E4 pro . ) t± 7 n t - £ - fig 8 £ < E4H $ <D £ S <D 
£?U%# A,T*^3„ pIK6.1MIP(a )-E4t±T 9 X <D a -f > fc tf > 7 a £ - [MIP(a)] 
COHindl I I-Xbal PCRjt ® CD 238bp»r Jn £ p I K6 . 1 MMSV-E4( A E4 pro . ) © 2 . 9kbcD Xba I - St u I tfr 
frfc J; 3.9kb<DStuI -HindIII»r i: 7 C i: t J: ^ Til Lft„ pIK6. 1HIP 

(a )-0RF67 5X 5 Ktt7o*-*-0fc^E4flg«*ORF6«fr©PCR«»te<i:o Tltftit 
& £ tie & ? T&mLfz 0 E4-0RF6© a — F ffifgUcftt ZPCH? 7 4*? - iZ5' -gccaatctaga 
CCTTCAGCAAATATGACT-3' (Ad5 NTs 34072^6 34089) (B2?']#^8) fc «fc tf 5' -ca tctctcgagC 
GACAACTCCACGCCTAC-3' (Ad5 NTs 33179fr 6 33196$ 7 ) (E?lJ##9) T* 3 « 'h&^'t'CD 
xhoia5ffi*fc{±Xbaia5(fi[*^ty8E5>Jli4'n-r.>^%«Jifc:-r«rci6K#ft-rSo 0RF6O 
K4tt-7')XiO^>l:lf>/Dt-^-|c < t;^Tll?n t $ fcORF6|g«©T 8£<D 7 5 X 10 
5 K#ft±oa«jKU 7r-/WL$'y*;KSV40 polA) tffU ffl 2 n 5 . *a->{[;£n/c0 
RF6D N A Bffrtt, ilOE?>JOiEtt**fiSB-rSfc4i)ti:E?"J»^Ufc. pi K6. 1M IPC a ) -ORF 

M. fflJ 1 9 
293-0RF6fflflB£g)#ll6 

WTO*tt<Mtt293-0RF6fflteJR©«»fcOl">T»«*;fc tOt'ife^. E4#Wf ;!/ X * 4 

fig -r s & a w ni fig 14 ft ffl i$ -t s & , c <o » £ a /< y * - > y »i jb s t± 2938B b t a * 

^5T£:&Ad5 E4 0RF6 3-FfiR$£®At3CttCcfcoTK£Lfc&cDT<fe3 o 
K pIX.KIPC a )-0RF6fi, f / A © £ 6 § Q «r O T , 7 * U * ^ K 1846fr 5 2756k: 
ttX<D, Ad5 E4-0RF6© n - K fg $ <D 910bp<D PCRBr Jt £ # ty o 0RF6SR $ & £ 2 K: $ ^ <fc 20 
■5{CV^Xa'l'>'Htf>'7 P D^-^-fii^(7DT!^{C^P-r:>y$nfco pIK6 . 1HIPC a )- 
0RF6B 293MB , Neor Jl £ ^ £ # tS 7 X = Kfc#lC|n|B*h5>X7x2r-£ftfco 5 
4<DG418lftt^ P- L, ifSIS-e, -9- If >7n -y h <t o T E4-0RF6IB ?i| © # 
£ OV> T X * 'J —=. y -> tc (011) o a->*> / A D N A ?rHindIII43 

<fc tfXmn IT? ifHb L, 0RF6<E>PCRBrtf-fc/W:/'.J «y KJ&jSfcffo ite (1811, A ) „ £ 

W 54© X ^ <J - - > ^ * fir ^ * n - > ifi , 8 ^ n - > ^ {1 © 0RF6IH Kfcovt^iS 
tl5 1.7kbWrfr<0^* < H 1 ne-*S^fLT^fc, 7 a <y h- £ Ad5 H indl 1 1 EWft- (m. 
u. 7. 7 - 17.1) T?ft4Eiyn-7t»A'l'7 I J 7 FiSJ^ft (0 IK * /I/ B ) „ 8 0 
<D 293-0RF6iaHa^cD-r tiEl^D - 7 tc £oTMttt;*n3, M <D 293ffl J}§ 4> IC ft ft "T £> 
©i:|n|-©*t£©»rJt«:7SLfc (011) „ £ O £ to W tt Elffl g ? <D «| jg # <: ©M £ 4> 30 
TSfllLT^i6;V^J:*SLT^5. ± 12 O 10 ^ ti ^ fl <Z> Elil £ ? « If O /c T < , 
$ fc'>% < fe 1 n tf — cd E4 0RF6ffi^«:««Ft So 
HflSgij20 

293-0RF6^Bfl5 ^ <fc 5E4^^cr>1jg 

293-0RF6ifflflg^^E4-^^^S§l7T r y H5dl 101 4£ J: 5 (C t> # O ^ < •> 

;l/X itOS^* t O^T X ^ U - ^ > ^«:ff -3 fc 0 H5d 11014 7 tV ^ ;!/ X (i0RF4?r^ 

^E4m^<Dt^X<Dt-yy 'J-f^>?7b-i>*»IL, HelaaeflS* Of -f/l'X D N 

E4SHJgt£#tyW162*fflfla?M±, H5dll014£DtfiB*$#-r5*fflfla^T*feS (Bridge and Ketne 

r, J. Virol. 63:631-638,(1989)3 0 H0 293, Wl 62. 293-E4 *5 <fe tf 293-0RF6M 85 * H5d 1 1 40 

014tc J: 0 ^^^SJt 25pfuT'^^ £ -tr 5 ^ , 8 O CD 293-0RF61M AS IS <D "T ^ T t± , S5 3S^3 

~ 4 BT*, W162»fia 43 «fc tf 293-E4«BaK Ol^TK** na <0 i: H « ft fflflSW* ft ffl (CPE) 

SSLft. H5dll014OMl4O3£*W!a:»*rt4, 293-0RF6* «k tf WBaWSiJfiO* JB±© HII 

^S?lC t fcS7 P 7-^7-ybl'tck-3TfT-3/c:o 293-0RF6tC i^TlS 2tl5E5d 110140*1 

fflti, W162fc j; D*293-E4^BS 0^X73 tc <t ^TStSnSOfcHfllOiieft's /t (*V) 



o 

[ 0 0 4 9 ] 
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[* 5 ] 

ffiJE^ jSttT» tz E4-0RF6M& (Pftg 

tsB (Pfu/ml) c 





dll014* 


dl312 b 


ABl/AB4 b 


W162 


5.0X10 7 


0 


0 


293 


0 


2.2X10'° 


0 


293-E4 


6. 0X10 6 


1.8X10'° 


2. 0X10 6 


0RF6-34 


6.0X10 7 


6.0X10'° 


5.0X10 6 



3 fflf&Jftfr ?>ltS n/£H5dll0147l' -tr- h ( lysate) © ft fffi « W162* M % S ± © 7 7 - 
b H5d312X h- -y * fe J: tfdEl/dE4X h ^©^]f l/^T^ i Lft. 

c $ * o k ffi a 2iB o © -y- y ~7 v m ^ l tc ft m <0 ¥ i^) T* & o fc o 

[ 0 0 5 0 ] 

LtzifrjT. E4l£fS«0'hS4*SD N A ffi it * ^ & (C t € & ^ 293-0RF6$ffl M & ti 

, E4«ffi*»a-r«©K + »-pifeo, E4fc*«H§»tf-i'>i/;*0*»*£8'*-*o 

293-0RF6»)ia»B: J: SEHIflEOMJE 

*-»f y<StfTtitt**fTo fc293-0RF6lfflfla3RO'r^T*'llKiBOElfll«Oa tf - * $ ts C t 
fcjjsLfc. C©*BIfi3&0El«ffi*«J£**£toffittfc:^Tft;£Lfc ( g V £ ^ £ n 3 £ 
9 &ffiJSig147 y -t -C) o W162. 293, 293-E443 J: tf 293-0RF6 #34*ffl JiS % <D J* B «r s El-fc 
^IgSf^jVX, H5dl312t «t o TSSSftSHt, 4 tV X & 4 * IS W ft 8? 7 7 - * 7 v -fe 
-flCtOSilft. 8 0<D293-ORF6*fflllSJfc<0&4 tt « O 293fffl JS ?fi £ 5 *l § O t Gift <D 
l/^;KOEl-^Sf^;l/X*g4Lft (IV) „ LfttfoT, 293-0RF6ffllJB5fc ti El *5 «fc tfE 

%«gfflj22 

293-0RF6lMfl5^(C A 5 El fe «fc XS E4ffi « ffi © PI B$ fl*J ffi S 

£ <D M M m it , 293-0RF6lfflJJSffitf El*«fc tf E4©Wffl«fc:fc** fcOlBSi*. f ^^7*8 
i£r "T § bE ft * & -3 C ^a^fttO^SS. $3liS&34«:H5dll014(Dg & Il^ffi?#i /c 
~ O © iSffl AS £ , ■rfcta-&IWlSJR21fc<i:tf34fr6, SBtfXhiff^ftAKltfftft. * 
frta^feJ: a fc»SSS*lfcEl/E4i:«fc*l|jiSi*'?'01'X, Ad5/ A El (0-gal) A E4« 
, pgk^ut-*-OIWfPTt»**)lBIO|8-^5* h->^--tr'3ifi : ?^#tyo Ad5/AE 
1 (/3-gal) A E4&2 t {c$^fc<fc r> lc H5dl 1014& St «W ^ X £ LTffll\ ffi$;llC<fco 
TS CJ^/io Ad5/AE1 (/3-gal) A E4© ffi £ © £ * ffj * # #T « , "#t 89 iffl /S & fe £ t>" 293- 
0RF6-34ffflJIS£© <£Jl±©Pll?ftlRti: ^5^7-^7 7 E J: ^ t*ll Lft. X-gal&fe 
tJ:*)f <^fe?tl§7*7-^ « 293-E4fe £ t>" 293-0RF6-34CO l|i ffi _h (C ® & & 7 ~ 1 0 H T' 
mmLfzo 293-0RF6-34«flS3R^6a*t-TSAd5/AEl (/3-gal) A E4© ft ffi (i 293-E4&B AS 
S^eiStSAatPUTfeofc,, C <D^SEf?'J« 293-0RF6-34JHflS^ El i: E4© ~ O <D 

flS^^lC^ffi-rS^^^ - CDE4^^ t E4-0RF6*5l^-r 5 7° 7 X 5 F tO^tlStf 5 
^iltA^lll*iO$57fy ^X (RCA)* S St' * * ^Ot', El/E4-^^ffl^^. 
7" x / ? ;l/ x <0 if 5B t (i * f iJ T* 5 o 
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3Sffifll23 

e 2 h'tpmm 

pIK6. lHIPCa )-E2A7'7 X 5 Kttffii£©«fc 5 fcpIK6.1IIIP(a )-E4fr &*JS Lfco -fu*c 

- # - * t> ft * vE4jae? © y — ^-eyijfcSL ft « lit- 21562*^ e> 24627 (m.u.59 

.9frS>68.3) [Klessige, Uol. Cell. Biol. 4:1354-1362. (1984)] £T*©Ad5 E2A«£ 
^T'H Ad5 E2A3te^F {±7 7;l/^f X D N A££* > * R(DBP)*3- K L 

s 7r 7 7^/l/X D N A fflia»C*SS-pa& 5 [ Van er VI iet and Sussenbach, Virology, 6 
7:415-426(1975)] „ i * © 7* u * - £ - & <t If £ - © U - 9- IE W * K < fifi ? (m . u . 61 
.5-68)* V 7X©a^>hl£>7 , a*-2-®iJ$©TiffitC^n-->?*Lfto m.u.65.2fr 
668.3*TOPCR««j*^5-f v-5'-tccatttctagaTCCGCTGCCCTTG-3' (BB?i|S#10) (Ad5 10 

NTs 24615^ 24627)fc J: t>*5' -ACCTGCTACTTCTCCATC-3' ( IB ?i| # 1 1 ) (Ad5 NTs 23443^ 
t~> 23460) 4 ffl ^ T II ft o >h X ^ © Xba I gfl {ft * ^ €f BE y~"J f? ffi 1" § © tt v << V - i/ 3 > fc <fc 
tf * u- &1ilbV&&o PCR«»*XbaIfe«ktfPvuI©SS^T}fi{t NTs 

21562fr £ 23501 (m.u. 59. 9fr £65.2) $ T* © Ad 5 © BamH I ft <fc t>* Pvu I D N A frtt t 7^f 
y-r-£-£ft 0 T* T'n £ - £^ < E2A D N A SB ?ij £ ffl 0"> T pi K6 . 1 MIP( a ) -E4 7 <y 

X ~ K<D7 p at-^-*^< E4HR « £ B & L ft „ ^7 a - > -ft L ft E2A« £ ? CO «£ ¥ tt V 7 
Xa-f >CIfV^ni-*-KJ;oTliSn, £ ft E 2 A rH *tDT»li:fc*7*7X5 Ft 

tticiio* 'J r r -;Mfc-> y-f >i (sv4o poiA) ^iijffl^n*. * p->fksnfeE2A 

Ifif ttETUBtS*?? l/V IE y"'J © IE Sit £ L ft. pIK6.1MIP(a )-E2A7*5 X 5 K&ffl 

i^T ttT fc a*'** * 3 te>< -v t- *j y ^«is£*ftj£ L ft 0 20 

Hffiffil24 

293-E2A ffl)15£©jff^ 

W T © £ SB M tt 293-E2AHH IfiSOfllSSlco^TiS'**, E 1 «fc tf E2AP5 31 £ ? * ftl * El 1$ 
lch7>XT?*IM-r5fii^*to^y5r-^>y«Blfi3R«:«!6-r5ft»t, 7*5-X = K pi 
K.MIP(a )-E2A*Neo r jl ~f y X = F t ft £ 293*ffl AS IC F?>X7x^FLfto 29 

3Sffl flS (ATCC CRL1573) tt ^ ;l/ ^ y 3 & & -Y - ^ ;HS (DMEM) , 1 g/1 ^;l/3-X(JRH 
Biosciences, Denver, PA), 10% F i~ — 7 is iftt (Tissue Cultare Biologies, Tulare, 
CA) T*lg« Lfto HfflflBtt F 5 >X 7 x * 3 > ©48B#Hitij £ 10cm© T'b- F & ft 0 5 X 10 
5 ffl ft o 10mg©pIK6. 1MIPU ) -0RF633 i. Zf V 7 X * X * ^ U -fe U — h+'t-HfT'D 

*-*-OWJ»Tt***aJ-' ! ?-i'S/>ifttiie?*3- K-f SpGEM-pgk Neo. pgk polyA 30 
CO 1 mg£ "J -> >7 Aftitlc j; D , 293fflBS tc P B# h ^ > X 7 x ^ r- L ft [Wigler?> 

, Cell 16:777-785,(1979)] „ 
[ 0 0 5 1 ] 

50COC418S14 ^ a - >*¥SI L , liJB^-y:, V If > 7 a >y h t J; 0 E2ASB <0 ffl ii ^ (c 
O^TX^J-ry^froft, & ? D - > lb CO y / A D N A tt Xba I J; tf Af 1 1 UC <fc 
K> m it L , E2»7D-7*KJtOA-{7'J-; KKUS^ft. X ^ U - > L ft ^ 50 ^ n - > tp 1 
2*^fac0E2AM^(C^LT^S?n5l.44kb»rfrC0 / >^ <tintf-*«|fLft 0 7D7 
FttEl7 > D-7 (m.u.7.7A^ 6> 17. ICOAdS Hindi 1 1 E»f M") t <fc o T S Jt ^ ^ b ft 0 12©^ 

T CO 293-E2A*ffl flg ^ tt ffi CO 293iffl M t m ~ V> * % Z <DW\ K tt a CCDlUfiSPttEliiG? 

<oi«jittune»cofflBa^T*^{i:LTfc^-r, *fc«ufi«*<^«: < 1 1 3 ^-oE2A>Be ; ? 40 

293-E4/E2AfflB5^<0^^ 

WTcO||)56i{flJ(± 293-E4/E2A^fla^cOg|jifCOV'Ta^So El, E2A*5 ± t>* E4il ? 
*[B]B#(C h7>XT'ffiSt§ffi73*t,0^-y-7--^y^fflBa^*^^-r§ftl6{C, 7^ 
= KpIK.MIP(a )-E2A*Neo r jlfi?*^^ 7"5 X 5 F £ ttfc 293-E4i!ffl BS \t [i] B# F 7 > X 7 
x^FLfto 293-E4M»Stt #";U^ -y 3 3{ g - ^/Hgtt (DMEM) , 1 g/1 ^*;l/3-X(JRH 
Biosciences, Denver, PA), 10% F -f — *J -> ifarf (Tissue Calture Biologies, Tulare C 
A)T'tgetfto SfflflattF7>X7x^->3 >c0 48B$F J gHu(C 10cm© 7" U- F feft 0 5 x 10 5 
ffl* * t^fto 10mg©plK6. lMIP(a )-PRF6fc <fc D* V 7 X * X * ^* 'J -t b - F + 1r - Hf 7" a * 50 
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-^-OIBijaiTfc***2j"V-fJ/>»ttjSe : F*3-K , rS, pCEM-pgk Neo.pgk polyA© 
1 «g* 'J AttttK.fc't) 293«lfiKra«f h 5 >X7 x * h Ufe (Wlglerfc. 197 

9) o 50CT) G418 Wtt * n - L, ifiBStf, -if > 7 a ? He £ 9 E2AK?iJ ©ffijA* 

ICO^T X * 'J y fnifi o fc. & * P - > 6 ©y V A D N A aXbalfc £ tfAfl lite 
iOSItL, E2A7 n - 7 C *f U * 7 U v K © J« £ # fc o X * U - V L £ 50* n - > 
f 21*»»«©E2AiH«KW U^S!«nS1.44kb«>t©4>* < t t 1 3 «}f Ift, 7 

D >y FaE17*P-7 (m.u.7.7fr 6 17.1$ T*©Ad5 H indl 1 1 E ft £r & <fc E47 a - f (m.u 
. 92fr 6 98.4 3; T*©Sma I HBfJt) T I? 7 n - 7* ft -3 fc • 21© 1" ^ T © 293-E2AHHBS £ (i 
§|©293-E4iW/j§& t P — ©IB &/ufc El =fc t>*E4D N AC^?-ySSU;. C ©Hjfcfi&Jtt 

ei j: d* E4® e ^©*jaw:cn6©iiJfi3R'pas{ti/Tfe6-f, ^6ici/-ciine.©*fflfls^ 

©"T^Tlc 1 3 b!-©E2A)I£? £82 tlT^S £ t 5:St» 
HflSffij26 

^/1/XHiRNA (VARNA) ^7X; F © fig ^ 

C ©HfllWttpIK6.1-VARHA^ , 7 X 5 FOlJKKO^Ta^S. pi K6 . 1-VARNA7 7 X = F 
tt Finer?) IC <fc o T W0 94/29438* T* j& ^ 6 n fc pi K6 . 1 6 9S ® 2 n „ m.u. 29fr P. 30. If 
T'©> RNA^U^7--tr'IIHC^'r?>rtffi1t©yP ; e-*-i:tt(CAd5 VARNA1 fc £ tf V 
ARNA25ie : F ^§tyPCR*ft?:pIK6.17 p 7 X 5 F tc * n - y it L fz . PCR&ttU: 7*5 v- 
, 5' -tactaacc t aggACGCGGTCCCAGATGTTC-3' (Ad5 NTs 10504^6 10521) (BE?iJ##12) 33 
«fc 1/5' -tactaacactacCCGCTCCTCTTGCTCTTG-3* (Ad5 NTs 1 1095^6 11112) (BS?U#^13) 
^Tlft. /hi^gp^OAvrl 1$ fc aDralIIg|5&?:^ tyffi5>ja * a - n > ^«r^^ (C 
f § fc 46 {C # $ fc (013) o * P - > <t £ n fc 7 ^ )]/ X M % R N A 31 ? a 8fi W ft £ 
*fT^BB5»J©iEfilS«:aiELfco 

£ W o ffl 5?U W ^ £ n © £ ? lc , ^l*tf##tLTCi:i:a*Anf)ti5 = 
[ 0 0 5-2 ] 

*B fc H i! * * # If © S n * K « W 5 *» & «fc 5 fc , *»Mtt*5SW©»tt*fc«*H 

wftttts^ e»jft»i-r*c:fc*LK, c n s t* tc $ ^ n tc n ^ l fc w ft © & m v m {* it t % 

CttfTfSS, L fc o T , ±K5E^fc*58W©W«©af*fkffilfi < Hi W © fc * © fe © "P 
[ 0 0 5 3 ] 

*56W©KH«cn*T©EiSK$snTi#'»siiaiWtis?jtis©"pt4a<, truss 

[ 0 0 5 4 ] 

[01] 0ia, i-X T © fl AS 1 (C HE $ L /c ffl 9 © p I K6. 1 M I P (a) - E 4 7° 5 
X ^ F©****^. 

[02] 02a, U*T©!ll*fllJl£8Eil5LfcH'J©ADV-0-ga 1^7^5FOiS 

[03 A] 03 A a. JJlT©HSfi«!l3TBai£*n5at)©2 9 3- E4ffl)fi3S©eiJ^*5«t 
(f'^f >^*rT'S5. i|A?tif;M I P (a) - E 4 © #J IB /< * - > £ £Xf +»" +f > 7 n y 
F T* $ ffl £ n 5 7° P - 7 £ © #0 ^ lc t,-> T ^ £ n T 3 H & © £ Bl « , V £ X a - -< 

>tt:>ya^-*-fR«^at>-r<, at6t©^-«E4««©^g*at>-f. -^^x-y 

>Hlf>^ > n-7'a, H)J{|flllT*fBa)^nT^S283 bp©PCRS ! l?3T*fe5o E4/o 
-^ttSmalHKM- (m.u. 9 2 ~ 9 8 . 4 ) t'$5 0 iffl IB BP $ ffi tt , W T © «fc o K B& IB 5 
tl5 : H « Hindi 1 1 «r ^ U ; SaSfll^r^L : NaNcoI^^fo 
[03 B ] 03 B a, WT©H)?SW3T'fB3iE?n53i , 3©2 9 3-E4iffl(}a^©C!i|^fc c fc 
ZfW' yftffiX' & % o D N A a Hindi 1 1*5 £ tfSf i I T* ?8<t ^ tl, E 4 7" P - 7 (C /s J 7 V 

[03 C ] 03 C a, J-XT©H)5S^J3T'IEji$n§ji , ?©2 9 3-E4iSiSS^©fiaj^:fc c fc 
-9" +)■* > » #T T* 5 o D N A a Nco 1 T* ffi it Z tl , E 4 ^a-yCA^yiJ 7 KJg^Sn/: 
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[03 D ] 0 3 D (i , «T0£HW3T»KiSSn*»»)02 9 3-E4«liSS00lJinfcJ: 
OF "9- f § o E4^D-rii. Hindi Mfc J; tf Sf ilftHfc 7o -y h £ SO £ ft 

[03 E] 03 E tt , iXTO^)SgCT3T-HEa;^nSjiO<D2 9 3 - E 4*fflfl@&<D0iJ^fc<fc 
[>"^+f>^«rt**5, -ryttf>'/u-7t±Hindlllt5J;0 : SfiIfSfb7n>y H 6> fit i/->«t 
DNAIi> B.u.7. 7 ~m.u. 1 7 . ltDHindlllEirM-T'feSEl^'a-^T'Sa 

[H4A-B] 04 A-J li, JitTO*HS0!llO"PEa*n*51D, cAMPCffSTi 
f:(i^FffiTT'iDWl 6 2. 2 9 3 fc <fc tf 2 9 3 - E 4 ffl ?Mc *t "T £ H5dl 101 4© ffl |j§ ^ tt 
$*H£^T¥XT*;Jd£ 0 IS 2 9 3 ffl j]§ « ^ * /l/ A - D lc 8t 2 ft T l/> -5 1 2 9 3-E 4 
«fili/^AE-GlcSt)*h. Wl 6 2fflfiB/U;l/H-J rttSfeStlT^S. ft Si 
LT^te^fflMli.'mil' A , E fc <fc If H CO <t< fC jjs 2 tlT S, c A M P <D T& hU & L X H5d 1 
1014©JSS3i«:StJ-/i:aBflStt, /U;K, F *3 <fc tf I fC * * ft , 1 mM <£> c AM P $s AP £ f# ? 
HSdllOHOJSSiSrStf /c*ffll&&, /^wl/D, Gfcitf J (ctS^T^Ii, * ;l/ B ti , 
<K « Ift ft J: 1 bM© c AMPj&tol£#? 2 9 3 IB BS * S fc . 

[04C-D] 0 4 A - J , ttTO&ffifl&JlOTfeSSftSiltK c AMPO^aTS 
fcli^ftTTOW 1 6 2, 2 9 3 fc<fc tf 2 9 3-E 4fQfl&$tCtt?£H5dll014<DlOJR£tt 
aS*it?aT*5. it 2 9 3 ifffl « ^ * ;b A - D ft tc S £ ft T ^ 3 ; 2 9 3-E 4 
Hi IS « * ;l/ E - G £ g *> £ ft , Wl 6 ZiHStt^U/bH-J rtCit)fftT^5 0 S Si 
LTI/^^ifili/U;l/A, E *5 <fc tf H <D iCTjk £ ftT ^ So c A M P ©SsfiP * L T'H5dl 
1014<D!i?fc£§ /cfflJSli, >^*/l/C, F &<fc tf IKj^Sn, liilCc AMPiJo?:fP^ 
H5dll014E>a&Si*§tt fcfflfia«> ^*>l/D, G *5 cfc tf J \C 7jk £ ft X V £ „ * >U B (i , 
ft{ ^ Si *5 J: tf 1 mH£D c A M P jgs iP £ # ? 2 9 3 Sffl £ « fc> "T „ 

[04E-F] 04A-J&, T 0 £ SB 0>J 1 0T?IBiffi*ft5>l»K cAMPCSSTS 
fc ti^ ftTffl W 1 6 2 , 2 9 3 fc <fc tf 2 9 3 -E 4fflBS^tWr-SH5dll014©«flaStt 
SS!ll^^t¥ST'fe§, 1 2 9 3*fflflai4^*;l/A-Drt»C^*3*nTI#^S ! 2 9 3-E 4 
lfflfl{Stt^*;UE-GK«t)*n, Wl 6 2aBli;U^H-JrtlcSt)JnTl>5. £ ft 
LT^i5:l , IBSa'U/l'A, E ft J; tf H © 4> £ 7^ S ft T <^ § o c AM P © ^ llO 4 L T' H5d 1 
1014<DJt&jfc£§tf fcfflffStt, /<i*;U C , F ft <fc tf I £ ?n £ ft , 1 mM<D c A M P j$ fiP % # a 
H5dll014<DgiSJ*Stf fcifflBSti, ^iJwbD, Gfeitf J ES^nT^S. ^ * >\< B , jg 
{« Si ft <fc tf 1 mM© c AMPSiP?:f|i^ 2 9 3 MMZ%t>t 0 

[04G-H] 14A-JB, JJtT©llffi^JlOT*iaxE^n5ffl?3, c AM PO#i5ET* 
fcti^&T'POW 1 6 2, 2 9 3 ft«i: tf 2 9 3-E 4inj@?Klcft?$H5dll0l4<?)IQj@£1£ 
»S*StfKT*5. iZ9 3«ffltt^*yl/A-Drt(i:St)SnT^* ; 2 9 3-E 4 
Hi ti ^ * A> E - G fc g fc> £ ft , W 1 6 2 ffl BS it ^ * >l H - J ^ t> £ n T ^ 5 o Ss Si 
L T l/^ft ^SfflBS ;U A , E ft <fc tf H <D cp fc tH £ ftX S o c A M P <D Wi j]U % L T* H5dl 

1014©£Si*Stf fciffflflSa, ^*^C, F£i(f ICSJn. UIKDc AMP^iH^ff^ 
H5dll014<D<SSi£§tt fc *ffl HS , ^U^D, Gfiitf JKSStlT^S. 'UABB, IS 
(K S3: ft £ tf 1 mil© c A M P iilD^ff 3 2 9 3 Hffl £ S fc> "f" » 

[04 i - j] 04 a-jb, vATnnmm \ oT-tEai^nsfflo, c ampossts 

fcti^fiTT'OW 1 6 2, 2 9 3 *5 ±tf 2 9 3-E 4«fla3RfcW-r4H5dll014O«flaS1t 
aS%fNt?ItS5o i2 9 3 iEtt^^;l/A-DF*3tIt)5nr^5 ; 2 9 3-E 4 

iBStt^u^E-Gtgbsn, wi 6 21^1^^;^ - j rticitjfnt^s. mpk 

LX^ii^mMlt^^)^ A, Efe^Q'HO'ftS^nT^S. c A M P <D jjQ ^ L T* H5dl 
1014<D!SJfii*SWfc*fflfla{i, /^;l/C. F fc «t tf I £ ^ $ 1 mM<D c A M P gs*P %# 3 
H5dll014£>!SSi£§tf fcttlffiSti, /<*;1/D. G ft <fc tf J fC ^ * ft T V^S 0 * * >\> B « , £ 
ft{ K Si fc «fc tf 1 mH£0 c AMPiSlO*^? 2 9 3fflSa^at>fo 
[05] 0 5S, filTOHJSW5-PEatSH)Oil!il!>^il'XAd 5/AE 1 
ga 1) AE4t5J;tfAd5/AEa ()3-ga 1) AE3<0«^ftci;tf^jg5rgt)LT 
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[ 0 7 A - B ] mi Pi - D ii, mWiZ.7 r / V 4 ll< X< t> 2 -X'<D®%i%$:<,i tcH e 1 a 

«sflart<DfE¥S^oy--9-">^*r%atJ-ro t r n a a , g » & 4 , 24fcitf48^^ 

T' # K 5 ft fc o /< * ;1/ A tt , 32 P T* HI K H *t £ ft ft - g a 1 D N A /n-7lc 5 a 
-f^Jy KlBlSlCioTBSSnftfi^lft'PS*. * Jl> B fi , Ad5E4^n-^T* 
ai'^U 7 K^^^n/cfifiiftt'^S. /< * ;1/ C tt , Ad5L3i«iDNA^D-7lC 
ttb/W7UyK^J«*tf3Cfcfc«J:oTttttl;Sftfcfg^Mtt-e&S. * ;l/ D tt , lit 

[87C-D] 0 7 A - D fi»*77Vtf>OI/*'<**--C©«lfe*§ttfcHe 1 a 
fflflSrt©is¥jS^©/-"»f>5i-*T£S*5-fo £ R N A (i , 4 , 2 4*J<fctf4 8WfM 

f»IStlft. A^wbAtt, 32P T'fg^tttf 2 ftfc 0 - g a lDNA^D-^lC«f5/\ 
f 7 U y K^JSfcioTPISSftfcfE^StoT'fcS. ^ * A/ B tt , A d 5 E 4 /p-7T* 
/W^y-yKJEfiRSttfclEMttT?**. Ad 5 L 3S^DNA/d-7Ic 

it««if*ttsnfcL5««pcRa«it»7 ,, n-risi3i*nfc(E¥ai4i"p**. 

[08] 0 8!i, &T©HJ3&0J 1 5 T'Ei$Sn/:lt)OR T-P C RltlOHtxf 

[09] 0 9 a > L3iS*e¥^U^7--tf»mS/S (RT-PCR) t«JO*1f>7ny 

lc® L, #lc L 3 R T - P C R jg 1* © rt S E KS L^-f "J U v KMT 5, *«B«*f* 

[01 0] 01 OH:, fct T © M 0>J 1 SlCffiiiSn/ca^OOR F-6 E 4^7XU'Ci 

[01 1A] 01 1 A t± , p I K 6 . 1 M I P (a) - ORF6^-5X^K©«H5SW* l JK 
^ - > -P » 5 . ^575Fp I K6. 1 M 1 P (a) -ORF6tt, v?Xa^>fckf 
>^ > Dt-^-cD$lJfflTlCfe?>'j7-l';bXyyAc064SA^ 1 8 7 6~2 7 5 6 0? ^ 1/^ 
^ K BB ?U 5 © 7 r / ? -Ol/ X 5 E 4-OR F 6 3-f-f >^EJI|09 1 ObpOP C Rl 
**«SLT^5. fi«£&EPii, a -f y k M yfvt-Z-ffiWZmfrto ft to 

A 9 © ^ - ti O R F 63-f ^>^S«*Stit, OR F 6 ;/ a - 7 ti P C RSt/T'feS 

0 *JlfilP*WffiW:3ft© <fc 9 KB&fESft5 ; H (i Hindi 1 1 T* 0 : X ti Xmnl T- & 3 „ 

[01 1 B] 01 1 B tt , OR F 6 7P-7tM?nfc 2 9 3 - O R F 6lSSSO^f 
>7"P7 F^ifct (TCf I) o |B] C 7 n >y Mi > m.u.7. 7 ~m.u. 1 7. 1 CD Hind 1 1 

1 E» K" S E 1 ( ± © ¥ X ) ■PU'WrUfKlgiShft, 

[01 2 ] 01 2 tt , p I K6. 1MI P (a) - E 2 A 77^ U'OIS^ ISLt^ 

[01 3] 01 3 « , tf^yl/XBBllRNAafi^fRWfcls^aDNAE^Jfcdtr:??* 

5 K © $ £g * ^ b T ^ 3 o 
[ 0 0 5 5 ] 
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( 1 ) -Iftttflm 

( i ) tHffiA : v y, ? * > 

(ii) mWOZfo : ifiTfy^'f^^^ ^°>yy-^>^«^. ft 

s-oux, *>j:tf#ffi 
(iii) KJiJOlfc : 1 3 

(iv) £ rft : 

(A) *5BA : -feyu ^x*->x. -ry?. 

(B) M<9^ : l"< K K5-f 7*3 2 2 

(C) TfT£ : 7*X*-rfj 

(D) M£ : U 7*;U-7 

(E) B£ : t/ y/j.&%m 

(F) IP : 9 4 4 0 4 

(v) ^yf^-^-SSMur^it: 

(A) Ift©I:7P7h , -f^^ 

(B) 3>fa-^-: IBM PCS« 

(C) t^U-f^>^v/XfA: PC-DOS/MS-DOS 

(D) 77 h 7i7 : Patentln 'J'J— 0, a 25 

(vi) ^tfeggCDx-* : 
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(A) tfcIS#-t : 

(B) tfJUB : 1 9 9 5 ^1 1 £ 0 3 B 

(C) #S: 
(viiI)ftaA©«« : 

(A) ft3IA£ : 9 JWs, f)i/y 74. 

(B) : 3 4, 6 4 7 

(C) '#J&/*##^ : CELL 16. '3. 

(ix) -fU3 5 i — -ir-S/g >©jffft : 

(A) mtg#-^ : ( 4 1 5 ) 3 5 8 - 9 6 0 0 X 1 3 1 

(B) fl^77 7^: (4 1 5 ) 349-37 92 

(2) mm*§- : 1 : 

( i ) KJ'J©4#fe 

(A) g£?ij®£<* : 3 1&£ 

(B) K^iJCDM : 

(C) ftogfc . 

(D) hf»oy- : jgftft 

(ii) mncomm : DNA (genomic ) 
(xi) @e?'J : 



GCGCAAGCTT CGGGAGTGGG AGATAAGGCT C 
31 



(36) 

( 2 ) 8BJiJ#-^ : 2 : 

( i ) Beyjoftfe 

(A) E?iJ©g£ : 3 1 i&g 

(b) le^joM : mk 

(C) ilCDU: : -#« 

(D) h#oy- : 

(ii) lejiJoatJi : D N A (genomic ) 

(xi) mm : 

GGCCTCTAGA AGTTCACTTG CCCTGATGAC A 
31. 

(2) 3 : 

( i )'E81©4#fe 

(A) K?iJ©£3 : 1 

(B) : 

(C) ffi<D& : -*« 

(D) htfn y- : gat* 

(ii) Se?iJ©S^| : DNA (genomic ) 
(xi) BH^iJ : 
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10 



20 



GAGGACTAAG GATTGATT 
18 



(37) 



( 2 ) BS?'J#^- : 4 : 

(i) ee^jo^fe 

(A) i5?iJ©5£ : 1 8igS 
(B.) Be?ij<£§! : &g 

(C) : 

(D) b*o^- :"flMtt* 

(ii) mn<DUm: DNA (genomic ) 

(xi) : 

CGTGAGATTT • TGGATAAG 
18 

( 2) mm** : 5 : 

( i ) ee^ij©#fe 

(A) K?iJ<D^$ : 1 2i££ 

(B) miKDW. : 

(C) m<D& : 

(D) htfo V- : 

(ii) Be^iJOS^: DNA (genomic ) 



(38) 



(xi) @£?'J :' 

CCTACGCACG AC 
12 

( 2 ) IE?iJ#^§- : 6 : 
( i ) lE?lJ©#fe 

(A) K?iJ©££ : 1 2tl 

(B) : &® 

(C) ft 0ft : -#«[ 

(D) >#ay- : jftfttt 

(ii) SS^jOSgg : D N A (genomic ) 
(xi) Se^iJ : 

TGTTTGGGTT AT 
12 

( 2 ) EJIJ#-f : 7 : 
( i ) ie?ij©#fe 

(A) S^iJOg^ : 1 5iS 

(B) ffi&lCDW. : 

(C) ft®** : 

(D) htfaif - : jtiJift 

(ii) iEJijOSa : DNA (genomic ) 



(39) 



(xi) BE^iJ : 

GACCGTGAGG ATACT 
IS 

( 2 ) S£2«-f : 8 : 
( i ) Be?iJ©#fe 

(A) i£?iJ©:g$ : 2 9£S 

(b) mwom : ®m 

(C) ttOtt : -#« 

(D) h*P^- : jggft 

(ii) BejiJcDSI® : DNA (genomic ) 

(xi) BSJiJ : 

GCCAATCTAG AGCTTCAGGA AATATGACT 
29 

( 2 ) @S?iJ#-f- : 9 : 

( i ) iejijo#fe 

(A) g£?iJ©ft$ : 2 9l|g 

(B) rnqvw. : MS? 

(C) : -#« 

(D) F^D-;- : jgfttf 



(40) 



(ii) tiZMomm : DNA (genomic ) 
(xi) BE^iJ : 

CATCTCTCGA GGGAGAAGTC CACGCCTAC 
29 

L 

( 2 ) E?>J#4§- : 1 0 : 
( i ) I£JiJ©4#fe 

(A) : 2 5«S 

(B) I£?'J®M : 
(C) 

(D) V- : {ggft 

(ii) @2?iJ©SI®: DNA (genomic ) 

(xi) : 

TCCATTTCTA GATCGGCTGC GGTTG 
25 

( 2 ) ae?ij#^ : 1 1 : 

( i ) lejiJC^pfe 

(A) B2?iJ®g£ : i 8 £S 

(b) mwm : 



(41) 

. (C) «©»:-*«[ 

(D) Mni>- : IIM 
(ii) Be^iJOS^I : D N A (genomic ) 



(xi) SBF'J : 

ACGTGGTACT TGTCCATC 
18 

( 2 ) iejiJS^ : 1 2 : 
( i ) B£?iJ©#fe 

(A) @£?iJCDg$ : 3 Oigg . 

(B) SSJIJOS! : 4£g$ 

(C) 'fi|0» : -*« 

(D) 5?- : gggft 

(ii) mmomm : DNA (genomic ) 

(xi) 66?iJ : 

TACTAACACT ACCCGCTGCT CTTGCTCTTG 
30 

( 2 ) BeaJS-Sf : 1 3 : 
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20 



40 
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( i ) zm<b&& 

(A) SE^iJOS^ : 3 O^g 

(B) SejiJOM : 

(C) £<Z)& : 

(D) ' h #n y- : jgflgft 

(ii) E^iJOS^ : D N A (genomic ) 

■Cxi) BE?iJ : 

TACTAACCTA GGACGCGGTC CCAGATGTTG 
30 

[ 0 0 5 6 ] 



SKturaM : pct/ 



m 


£ $3 




A. $ ft $g © ^ tjs 
















T^'J^^-^S 2 0 8 5 2 >U-5>K/H, 

^n*-^d-> K5-f^ 1 2 3 0 1 


SFftB 




1 9 9 4 *f 8£ 3 0 B 


CRL 1 1 7 1 1 



PCT/RO/ 1 3 4 ( 1 9 8 ISO 
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HKttJJSSS-t : PCT/ 
PCT/RO/1 3 4 CKfc) 

10 

p-> 12301 
7 5 8 7 9 



1 9 9 4 *£ 8 R 3 0 B 

1 9 9 5 *£1 0£ 2 5 B 

19 9 5^10^250 

19 9 5^10^250 



[ 0 0 5 7 ] 



30 
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American Type Culture Collection 




BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7,3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: {Name and Address of Depositor or Attorney) 

Cell Genesys, Inc. 
Attention: Qing Wang 
322 Lakeside Drive 
Foster City, CA '94404 

Deposited on Behalf of: Cell Genesys, Inc. 

Identification Reference by Depositor: ATCC Designation 

Human Cell Line, 293-ORF6 CRL 11990 

The deposit was accompanied by: _ a scientific description _ a proposed taxonomic description 
indicated above. 

The deposit was received October 25. 1995 by this International Depository Authority and has been 
accepted. 

AT YOUR REQUEST: 

X We will inform you of requests for the strain for 30 years. 

The strain will be made available if a patent office signatory to the Budapest Treaty certifies one's right 
to receive, or if a U.S. Paieru is issued ciling the strain and ATCC is instructed by the United Status 
Patent & Trademark Office or the depositor to release said strain. 

If the culture should die or be destroyed during the effective term of the deposit, it shall be your 
responsibility to replace it with living culture of the same. 

The strain will be maintained for a period of at least 30 years after the date of deposit, and for a period 
of fit least five yeara after the most recent request for a sample. The United Gtates end mony other 

rnuntrioc ara jsiQnatnry \r\ ^ho RnW^pn^ Troja^y 



Tliy viability of the culture cited above was tested November 7, 1993 . On that Uaiu, ilia uuliuru was 
viable. 



INTERNA TIONAL FORM 
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International Depository Authority: American Type Culture Collection, Rockville, Md. 20852 USA 



40 




Signaturo of poroon having authority to roprooont ATCCi 




Frank Simione, Acting Director, Patent Depository 



cc: 



Karen I. Krupen 
Susan bAorin 
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American ^ge Culture Collection 



U301 P»rkl»*n Drivo ■ Rock'ilk, MD 10851 USA • Tftcphom: ()Ql)23l<5520 Tdt*: ATCCNORTH • FAX: 301-770-3587 

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF 
THE DEPOSIT OF MICROORGANISMS FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNA TIONAL FORM 

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 
AND VIABILITY STATEMENT ISSUED PURSUANT TO RULE 10.2 

To: (Name and Address of Depositor or Attorney) 

Celt Genesys, Inc. 
Attention; Qing Wang 
322 Lakeside Drive 
Foster City, CA 94404 

Deposited on Behalf of: Cell Genesys, Inc. 

Identification Reference by Depositor: ATCC Designation 

Plasmid, pi K6.1 MIP(al-E2A 97324. 
Plasmid, p1K6.1MIP(ff)-ORF6 97325 

Tho dcoooit woo accompanied by: o acicntific description a oroooood toxonomio doooription 
indicated above, 

Thw Uvpuuil wjw ivwvivud Ql-luUu. 26, ag»5 Ly Uilu iniuiiiuilunul Dypuyiwiy Auihviiiy J»d bwwn 
accepted. 

AT YOUR REQUEST; 

X W* will lurumi yuu uf iimubui fui tfiv main fwr 3<? ywn. 

The strain will be made available if a patent office signatory to the Budapest Treaty certifies one's right 
to receive, or if a U.S. Patent is issued citing the strain and ATCC is instructed by the United States 
P«wnt fi* Trodgmorti Qffi«o «r thi dtpooitor to rolooto o«id otrtint 

If the culture should die or be destroyed during the effective term of the deposit, it shall be your 
responsibility to replace it with living culture of the same. 

Thu Kimlri urill hu fTiulntulnml fnr u porlnrf n1 ur Imtf .10 ynyr« U fr»r thu tUfu lit Hu/uuilv, wnil r,.r u j.m.Ih.I 

ot at ICQ3T tivc yccrj oner m mwt r«ent nquui Tor o umpie. mi umtca oioicj ana mflny omor 

xh9 Budapest Treaty. 

viable. 

international Daposiiory Authority: American Type Culture Collection, Rockvnia, Mil. 20852 USA 

Signature of person having authority to represent ATCC: 

/y^Qj^-f Date: Number 3, 199S 

rVank Simione, Acting Uircctor, Patent Depository 

cc: Karen I. Krupen 
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Type Culture Collection 




12301 PBtklown Dtlre • RoekvllU, MD 



208SJ USA • Telephone: (101)UMS»Trf« ! a«-0SS ATCCNORTH • FAX: 30I-T70-2587 



nnnAPP^T TRPATY ON THE INTERNATIONAL RECOGNJTION OF 
THE DEPO B SH of mIc^ THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 

RFCEIPT IN THE CASE OF AN ORIGINAL DEPOSIT ISSUED PURSUANT TO RULE 7.3 

RECEIPT l^*™*™ STATEMENT ISSUED PURSUANT TO RULE 10.2 10 

To: (Name and Address of Depositor or Attorney) 



Cell Genesys. Inc. 
Attention: Qino, Wang 
322 Lakeside Drive 
Foster. Cjty,. CA „944&L 



Deposited on BehaH of: Cell Genesys, Inc. 

Identification Reference by Depositor: ATCC Designation 

Human embryonic kidney cell derivative, 293-E4-8 CRL 1 1 71 1 ^ 

The deposit was accompanied by: _ a scientific description _ a proposed taxonomic description 
indicated above. 

The deposit was received &Sia mM^i by this .nternationa. Depository Authority and has been 
accepted. 

AT YOUR REQUEST: 

Ji. We will inform you of requests for the strain for 30 years. 

The strain wi.. be made available i« a patent office sionatory to the Budapest Treaty certifies one's right 
to receive, or if a U.S. Patent is issued citing the strain. 

,f the cu.ture shou.d die or be destroyed durino the effective term of the deposit, it shal. be your 3Q 
responsibility to replace it with livinfl culture of the same. 

countries are signatory to the Budapest Treaty. 

The viability of the cu.ture cited above was tested S^b^SM. On that date, the culture was 
viable. 

international Depository Authority: American Type Cu.ture Collection, Rockvi.le, Md. 20852 USA 
Signaty^of person having authority to represent ATCC: 

Date: Rppt«>mber 9. 1994, 40 



Form BP4/9 




Annette L. Bade, Director, Patent Depository 
Susan M. Moran^/^ 
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viable. 



■ntcnat^, Depository Authority: American Type Cu.ture Co.,ection, Rockvi.le, Md. 20B52 USA 

Slgnat^r/of person having authority to represent ATCC: 

Date: gaptprnher 6, 1994. 
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Amer ican Type Cultur e Collection 
-„L. «- — 

INTERNATIONAL FORM 

To: {Name and Address of Depositor or Attorney) 

Cell Genesys, Inc. 
Attention: Qing Wang 
322 Lakeside Drive 
Foster City. CA 94404 

Deposited on Behalf of: Cell Genesys. Inc. 

, ^ ATCC Designation 

Identification Reference by Depos.tor. 

75879 

Plasmid, plK6.1MIPla)-E4 20 

n',H hv a scientific description _ e proposed taxonomic description 
The deposit was accompanied by. _ a soemmc v*> h _ 

indicated above. 

. • oiUBd Au OU5 t30j9M by this Internationa. Depository Authority and has been 

The deposit was received ft'in"?* 
accepted. 

AT YOUR REQUEST: 

X We will inform you of requests for the strain for 30 years. 

The 3tra,n wi„ be made avai.able if a patent office signatory to the Budapest Treaty certifies one's right 
to receive, or if a U.S. Patent is issued citing the stra.n. 

lf thB cu.ture shou.d die or be destroyed during the ^ term 0 f the deposit, it shal. be your 
responsibility to replace it with living culture of the same. 

countries ere signatory to the Budapest Treaty. 

The viabi.ity of the cu.ture cited above was tested ZmrtZLZ^M- On that date, the cu.ture was 



30 



40 



Form BP4/9 
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FIG.4B 
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[04G-H] [H 4 I - J ] 




RG.4G FIG.4I 




F "G-4H FIG.4J 
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FIG. 6 
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FIG.7A RG.7B F,G - 7C FIG.7D 
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FIG. 1 3 
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CffitBB] ¥$20ffM3 7 B (2008.4.7) 

i^mmiE i ] 
c w * « l ] 

mm&7u* - ? - icmmL ? %ttmv&!&-$ titer 7 y v * )iz e 4 *-?y o - 7 * 

> i?y \s-L>6 (ORF6) *tCf DN A^7X = K 0 
C W * « 2 1 

llft'/ut-^-A'c AMPfSSS* (CRE) ^^tyfecDT'feS, 18 $ £ It IE it © 

CW#* 3 ] 

EiODNAy^XS Ko 
C » * * 4 ] 

NA^5X = Ko 

[ i» * m 5 ] 

f X 5 K o 
C W * 9 6 ] 

tCfEfcODNA^vXS K„ 
[ IS $ IB 7 ] 

6 K: ^ tf , 1 (CIEtODN A77X5 K„ 

C8S#* 8 ] 

pIK6. 1MI P (a) - E40RF6 (ATCC # 9 7 3 2 5 } T*S5> M^ll 
tCfS*<DDNA^-5X = K„ 
[f«*fl 9 ] 

p I K 6 . IMI P (a) - E4 (ATCC#75879) T ft 5 , MggltCgEKOD 

NA^7X; K o 

[W#JR 10] 

h5>X ElfflJWatK?^fc*stt5a5EWfcfc*fcttg£, fecfctfE 4^«8Jfi 

T'feoT, fflg|^77 r /^-l';UX^E lfc<fctfE4-0RF677 f /'W;l'X#]j«jfi£ : ? 
CM** l l ] 

E 2 A K fctt£>g(?EW^2:3: fcli^g, 43 <fc tf E 3 #J $J ffl £ ? K It 3 X 9k S fc « g 

o 

C IS * 9 1 2 ] 

li^^yl/X^^A^?:^ - Ktsagf Olfttt 1 HcfRWLnm&iLT 

1 3 ] 
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K£3;£tegg££tyll&*7T/£Y;l/X^4'*-£jfAU 
1 4 ] 

(b) BfjiB^si^»tt7 7 : -v^-r;i/x^ux + a- -r§, ct^r^mt-r^^ffio 

[1*11 5 ] 

i«?Lia«ifliw«iBat*tta h7y^f-yosisffiT*oT : 

(a) BufB1fWfflflatctt*Sl 3 $ fctt 1 4fcK«®73ffiTtt«Snfca«fc!Jltt7Ty' 

(b) hHB ^ W *ffl IIS £ fc l/> T M IB h 5 > X i>- V fcfSS « * , C * W flt t ? « 7a ffio 

1 6 ] 

li^^/l/^^^/OSa-KtSiefT**, M $ £ l 5 ic IB « O 7j i£ o 
1 7 ] 

1 3 Sfcti 1 4 tcfB«c<D7a ffiTf^KS ftfcffl«fc»1£7 rV -7 ;U X # $ K L ft * 
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(SOlnt.Cl. 

A 6 1 P 35/00 
A6 1P 31/00 



F I 



(2006. 01) 
(2006.01) 



A 6 1 P 35/00 
A 6 1 P 31/00 



r^u*^gH 94070 *U7*;U-r*H, *;I/dx, 7f5 54 

(72)fgE#g ^7, 

7*L)*£JgS 9 4 4 0 3 *U7*;I/-7WI. 1t> Vft, 7^-a- 64 
F£-A(##) 4B024 AA01 BA80 CA01 DA02 EA02 FA02 FA20 GA11 HA17 



4B065 AA90X AA95Y AB01 AC20 BA02 CA44 

4C084 AA13 NA13 NA14 ZB261 ZB321 
4C085 AA03 BB23 CC21 

4C087 AA01 AA02 BC83 CA12 NA13 NA14 ZB26 ZB32 



